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1.0 INTRODUCTION 

The Seattle Engineering Department is investigating options for 

closure of the Midway Landfill under State of Washington solid waste 

guidelines. As part of this effort, geotechnical and hydrological in

vestigations were performed and alternatives for closure of the site 

have been developed. The Seattle Engineering Department has installed 

an onsite gas control system consisting of perimeter gas extraction 

wells and gas flares, as well as several boreholes for gas monitoring, 

and ground water monitoring wells. Currently, the Remedial Investiga

tion/Feasibility Study for closure of the landfill has progressed such 

that the Forward Planning Document, a Project Work Plan, and a Sampling 

Plan have been prepared. The preparation of a Quality Assurance Project 

Plan is the next logical progression of activity. 

An important part of an effective multidisciplinary field investi

gation is a definitive Quality Assurance Project Plan (QAPP) coupled 

with efficient use of personnel and resources. A comprehensive and well 

documented quality assurance plan is needed to obtain data that are 

scientifically and legally defensible and to achieve the required levels 

of precision and accuracy with a minimal expenditure of resources. 

This plan outlines the major Quality Assurance/Quality Control 

(QA/QC) objectives and requirements for field investigations to support 

the Remedial Investigation (RI) for the State of Washington Department 

of Ecology (Ecology) of the Midway Landfill in Kent, Washington. The 

plan complies with the outline developed under the auspices of Ecology's 

Quality Assurance (QA) Program Plan and follows EPA guidelines contained 

in Document QAMS-005/80. The plan was prepared under Contract C-85075 

for Ecology. As the project proceeds, new considerations may need to be 

addressed and additional guidelines provided in order to maximize the 

efficiency and quality of the work plan. The QA framework provides for 

these adjustments and appropriate documentation through periodic reports 

to Ecology. 
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2.0 PROJECT DESCRIPTION 

2.1 SITE DESCRIPTION 

2.1.1 Location 

The Midway Landfill is a privately owned landfill that has been 

operated by the City of Seattle Solid Waste Utility from 1966 to 1983. 

The site consists of approximately 60 acres, located at South 248th and 

Pacific Highway South, inside the City of Kent, and is approximately 16 

miles south of Seattle. The site is bort'ered on the east by Interstate 

5 and on the south by South 252nd Street. The site was formerly the 

location of a gravel mining operation and a peat bog lake, Lake Mead. 

The location of the landfill with respect to Puget Sound and the Green 

River Drainage System is shown in Figure 2-1. 

2.1.2 Geological Conditions 

2.1.2.1 Regional Overview. The geology in the area surroimding the 

Midway Landfill is complex, including deposition of lavas, volcanic 

debris, and sedimentary material during the Tertiairy Period. The Midway 

Landfill is located in an area consisting primarily of ground moraine 

deposits. The deposits are unoxidized, compact till, with discontinous 

covers of sands and gravels. The landfill is located in a localized 

depression of advance glacial outwash with materials consisting mainly 

of light-gray sand, sand and gravel, and gravel and cobbles. Intermixed 

with these materials may be fine sands and laminated silts and clays. 

2.1.2.2 Site Specific Conditions. A field investigation of Midway 

Landfill was conducted for the City of Seattle in 1982 as part of an 

assessment of the geotechnical and hydrological conditions associated 

with the site. The landfill overlies the location of a previous gravel 

mining operation and Lake Mead. The approximate boundaries of the 

gravel pit and Lake Mead are shown in Figure 2-2. The water from the 

lake was used to wash silts and clays from the sand and gravel, and was 

then recycled back into the lake. This resulted in the formation of a 
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clay/silt layer on the lake bottom. Near the end of the gravel mining 

operation, the barrier between the lake and the gravel pit was broken. 

The water from Lake Mead then entered the gravel pit and the clay/silt 

was deposited on the pit bottom. However, the landfill extends into 

areas where the clay/silt was not deposited; the clay/silt layer does 

not appear to be contiguous under the entire landfill. The stratigraphy 

of the landfill site consists of the landfill materials underlain by a 

complex mixture of glacial outwash materials such as gravely sand, 

clayey sand and gravel, silty sand, sandy gravel, and some clayey 

silt/silty clay, in addition to the aforementioned clay/silt layer from 

Lake Mead. In the north section of the landfill, the clay/silt layer 

overlies peat deposits. Along the western border of the landfill are 

two different deposits of a gray silt and a silty clay. Based upon the 

field investigation, it appears that the clay/silt layer deposited from 

the gravel mining operation has caused the formation of a "perched" water 

table within the landfill. The areal extent of this water table is not 

defined at this time. / 

2.1.3 Soil Characteristics 

The Midway Landfill is located in an area consisting primarily of 

Alderwood gravelly sandy loam and Arents, Alderwood material (6 to 15 

percent slope). The Alderwood series are moderately well drained soils 

that (undisturbed) exhibited weakly to strongly consolidated substratum 

at depths of 24 to 40 inches. The Arents, Alderwood soils are Alderwood 

soils that, though similar to the Alderwood series, have been so disturbed 

by urbanization that they no longer possess the same characteristics. 

However, a consolidated substratum is occasionally found in the series. 

2.1.4 Surface Water 

Previous geotechnical and hydrological investigations addressed 

surface and ground water flow patterns in the area. The landfill is 

located near the divisional line between the Puget Sound and Green River 
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watersheds; however, rainwater falling near the landfill tends to flow 

towards Puget Sound. Because the landfill is located in a localized 

depression, it was surmised that there historically was no drainage out 

of the site. Currently, the landfill serves as a drainage field for 

water falling on 1-5, and the north pond receives drainage from north of 

the site, as well as from on site. 

There are three ponds located on the property. These ponds receive 

on and offsite drainage, as well as seeps from the landfill. There is 

no overland offsite drainage out of the ponds, but the permeable materials 

underlying them readily allows precolation into the ground water. At 

this time, the water level in the west pond is controlled by pumping 

into the north pond. Tank trucks are used to remove the water from the 

north pond; the water is tested and is discharged either into the Green 

River, the Metro sewer line, or the leachate treatment pond at the nearby 

Kent-Highlands landfill. The south pond was drained of its contents prior 

to March 1984. Water that now enters the south pond leaves by percolation 

and evaporation. A paved drainage ditch has been placed in a southeast 

to northwest direction in the landfill, and routes surface water runoff 

into the north pond. 

2.1.5 Grotind Water 

2.1.5.1 General Conditions. Midway Landfill is located near the division 

of ground water flow between Puget Sound and the Green River. Ground water 

flow has been assumed to flow south or southwesterly but existing data 

are insufficient to develop detailed conclusions. 

2.1.5.2 Site Specific Conditions. Field measurements of the static water 

levels at Midway Landfill were made during the hydrologic investigation. 

The presence of the shallow clay/silt layer from gravel mining operations 

complicates the ground water flow patteam within the landfill. During 

periods of high precipitation, the ponds on the western part of the 

property seem to force flow in an easterly, then southerly direction. 

The clay/silt layer appears to create a perched water table. Water level 
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measurements were done on the Linda Heights well, which lies to the east 

of the landfill. The extent of interconnection between the Linda Heights 

aquifer and the aquifer below Midway Landfill is not known. 

2.1.6 Landfill Gases 

The presence of methane and other gases generated during the 

decomposition process of the landfill materials presents potential 

threats to human health and the environment at the site. Additionally, 

there is concern over the possible presence of organic vapors from 

solvents and other organic compounds allegedly disposed in the landfill. 

Analysis of gas samples with Draeger tubes have shown hydrogen sulfide, 

hydrogen cyanide, and volatile organics to be present at Midway Landfill. 

Although the levels of volatile organics detected during the previous 

tests are not believed to pose serious health hazards, they do serve as 

indicators of the types of materials present in the landfill. 

2.2 ENVIRONMENTAL CONCERNS 

2.2.1 Waste Characterization 

The Midway Landfill was initially operated primarily as a non-

putrescible landfill receiving mainly demolition and non-putrescible 

transfer station wastes. However, liquid and solid wastes known or 

suspected to contain solvents, heavy metals, and hazardous wastes were 

disposed in the landfill at least from 1979 to 1981. Beginning in 1980, 

the landfill operators monitored more closely the types of wastes placed 

into the facility. Between 1980 and 1983 large quanitites of liquid 

wastes were placed into the landfill. Quantities and types of liquid 

wastes placed in the landfill from 1980-1982 have been estimated as 

follows: 

0 Paint sludges, alkaline wastes: 320,000 gal 

o Dye and preservative wastewaters 
from preserving decorative 
plants: 287,500 gal 
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o Paint sludge and oily sludge: 450 drums 

o Waste coolant: 1,262,500 gal 

o Steam cleaning truck wastes: 350,000 gal 

o Oily wastewaters: 47 truckloads 

Other wastes included: 

o Refinery tank bottoms: 3,800 cubic yards 

o Lead contaminated wastes: 226 tons 

Types of wastes identified from the files included: organics, 

inorganics, solvents, pesticides, heavy metals, acids, mixed municipal, 

alkaline, and unknown. Industries from which wastes were accepted 

included construction, fertilizer, paper/printing, iron/steel foundry, 

general chemical, plating/polishing, electrical conductors, transformers, 

utility companies, sanitary/refuse, photofinish, lab/hospital, manu

facturing, and unknown. 

2.2.2 Surface Water 

Surface Water discharging into Midway Landfill is a major concern. 

Preliminairy analysis indicates that surface water discharges from several 

offsite locations to Midway. Because of the natural terrain of Midway, 

surface water is contained onsite with no natural discharge. The water 

then naturally evaporates or feeds the ground water system. Thus, surface 

water feeds the ground water system beneath the Midway Landfill and 

probably creates migration of the ground water from Midway to offsite 

locations. 

2.2.3 Ground Water 

Previous analysis of ground water samples have verified the presence 

of many pollutants in the ground water in the Midway Landfill.. Many of 

these pollutants are considered priority pollutants. Table 2-1 lists 

pollutants identified to date in the ground water at Midway. Since the 

ground water probably migrates offsite, pollutants in the ground water 

is a major concern. 
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TABLE 2-1 POLLUTANTS DETECTED IN GROUND WATER MONITORING WELLS 
AT MIDWAY LANDFILL 

Arsenic 

Barium'''' 

Benzene 

Boron* 

Lead 

Nickel 

Zinc 

Chlorobenzene 

1,1-dichloroethane 

Chloroethane 

1,2-transdichloroethene 

Ethyl benzene 

Methylene chloride 

Toluene 

Vinyl chloride 

2-methyl phenol 

4-methyl phenol 

Dibenzofuran 

2-methyl naphthalene 

Acetone 

2-hexanone 

o-xylene 

Gamma BHC 

p-chloro-m-cresol 

Fluoranthene 

1,2-dichlorobenzene 

Naphthalene 

N-nitrosodiphenylamine 

Bis (2-ethylhexyl) 
phthalate 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Diethyl phthalate 

Acenaphthene 

Anthracene 

Fluorene 

Phenanthrene 

Pyrene 

•'fNon-priority pol lu tant 

2-8 



2.2.4 Landfill Gases 

Analysis of gases from previous borings at the landfill has indi

cated the presence of hydrogen sulfide, hydrogen cyanide and volatile 

organics. Volatile organic compounds determined to be coming from 

Midway Landfill are listed in Table 2-2 along with concentrations found 

in samples. These concentration levels should not be regarded as 

absolute values, but they do show presence and relative concentrations. 

Combustible gas monitoring at locations near Midway has created 

particular concern. Combustible gas levels in the explosive range for 

light hydrocarbons have been detected at several locations. Figure 2-3 

shows Midway Landfill's location with respect to residential areas. Of 

major concern is the location of several businesses located between 

Midway and the residential areas. ' 
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TABLE 2-2 VOLATILE ORGANICS (BY GC/MS) AT MIDWAY LANDFILL 

Concentration, 
Compound 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

1,1-Dichloroethylene 

1,1-Dichloroethane 

Trans-1,2-Dichloroethylene 

2-Butanone 

1,2-Dichloroethane 

1,1-1-Trichloroethane 

1,2-Dichloropropane 

Trichloroethylene 

Benzene 

4-methyl-2-pentanone 

Tetrachloroethylene 

Toluene 

Ethylbenzene 

Xylene 

/«e/m 

165 

110 

600 

670 

20 

740 

860 

370 

300 

930 

50 

280 

440 

3,250 

320 

1,600 

2,740 

2,450 
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2.3 PURPOSE 

The purpose of Phase II of the remedial investigation for Midway 

Landfill is to obtain sufficient data to identify the magnitude and the 

extent of contaminant and gas migration and to assess remedial action 

alternatives. Initial activity will be to assess the extent of gas 

migration because of the immediate explosive hazard potential to nearby 

businesses and residences. The collection and review of all data 

developed during the investigation will be done in a professional, 

legally defensible manner. 

The investigation will consist of activities to be conducted in 

three major areas: gas migration, hydrogeological investigation (in

cluding surface water, ground water, and subsurface geological studies), 

and an investigation to identify receptors. 

2.4 OBJECTIVES ! 

In general, the objectives of the investigation include the following: 

o Identification of the contaminant sources. 

o Determination of the present extent of landfill gas and 
leachate migration. 

o Determination of the pathways of contaminant migration and 
transport rates. 

o Characterization of the chemical composition of the landfill 
gas and leachate plume. 

o Identification of contamination receptors and specific onsite 
and offsite health and environmental effects. 

o Provision of sufficient data to establish remedial response 
objectives, identify and evaluate alternatives, develop 
remedial action design(s), and assess the adequacy of current 
closure activities. 

2.5 FIELD ACTIVITIES 

The field activites for Phase II of the Remedial Investigation of 

Midway Landfill are described in the Sampling Plan in the appendices. 

The scope of the field activities was developed based on an evaluation 
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of existing information, identification of data gaps, and the identifi

cation of the types and extent of data needed to formulate remedial 

action alternatives. Background information relating to the site and 

the results of previous sampling and monitoring efforts is summarized in 

the "Forward Planning Document for Midway Landfill," dated March 7, 

1985, prepared by Black & Veatch for the State of Washignton, Department 

of Ecology, 

Field activities will consist of two programs. The first program 

is a "fast-track" evaluation of the potential hazard associated with 

migration of landfill gas from Midway. There is strong evidence that 

migrating gas is a potential explosive hazard for nearby businesses and 

residences. Tasks to be performed in the field for the "fast-track" 

portion of the program are: 

o Install shallow gas probes with single sampling level. 

o Install deep gas probes with three sampling levels each. 

o Collect soil samples when drilling gas probes. 

o Measure gas pressure of each well. 

o Analyze gas composition in each well for H^S, C0_, and ex
plosive mixture levels. 

o Analyze gas composition in each well for key volatile 
organics. 

The overall program is aimed at defining the overall potential 

hazard of the landfill and identify corrective action to be taken. 

Field tasks to accomplish the objectives will be: 

o Conduct a survey of existing wells within one mile of the 
Midway Landfill. 

o Sample soils near the surface at fifteen offsite locations. 

o Sample surface water and measure rate of influx. 
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o Drill 17 new ground water wells onsite and offsite. 

o Sample soil while drilling wells. 

o Sample ground water. 

o Install three new leachate wells onsite. 

o Install air monitoring stations. 

o Collect ground water, surface water, soil, leachate, gas and 
air samples for analysis. 

o Identify population threatened by Midway Landfill. 

o Survey elevations and measure levels of ground water for new 
and existing wells.. 
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3.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

The major objective of the Quality Assurance Project Plan (QAPP) is 

to control the quality of collecting, analyzing, evaluating, and report

ing data during the Remedial Investigation. To achieve this goal, the 

project organization and personnel responsibilities must be clearly 

defined. The major Quality Assurance (QA) tasks are listed in Table 3-1 

and are grouped according to the stages of project planning, data col

lection, and data reporting. Most QA tasks will be performed by the 

technical staff of Black & Veatch's project team, but Ecology personnel 

must review and approve some tasks. Since the project falls under the 

Comprehensive Environmental Response, Compensation, and Liability Act of 

1980 (CERCLA), the cooperative agreement between the US Environmental 

Protection Agency (EPA) and Ecology requires participation of the US EPA 

QA personnel in the planning stage. Participation may also be required 

during data reporting and final review. Figure 3-1 defines the project 

organization that is responsible to achieve the required quality 

assurance for the Midway Landfill project. 
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TABLE 3-1. RESPONSIBILITY FOR MAJOR QA TASKS 

Task 

A. Project Planning 

1. Establish data QA requirements, 
Establish level of QA effort. 

2. Select laboratories and analysis 
methods. 

3. Write QA project plan. 

4. Review QA project plan. 

5. Review final QA project plan. 

Data Collection and Checking 

1. Audit performance. 

2. Maintain equipment (preventive) 

3. Correct laboratory procedures. 

4. Correct field procedures. 

5. Check QC internally. 

6. Maintain custody and tracking 
records, 

7. Validate and check sample data 
coding. 

Data Reporting 

1. Prepare QA laboratory reports. 

2. Prepare QA field reports. 

3. Review/check QA laboratory 
and field reports. 

4. Prepare QA reports to WDOE. 
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Person Chiefly 
Responsible 

Ecology QA Officer 

B&V project scientist or 
engineer 

B&V QA Coordinator 

B&V QA Officer, 
Ecology QA Officer 

EPA Region X QA Officer 

B&V QA Coordinator 

Subcontractor Laboratory 
Supeirvisor and Field 
Supervisor 

Subcontractor Laboratory 
Supervisor 

Subcontractor Field 
Supervisor 

Subcontractor Laboratory 
Supervisor 

B&V Project Document 
Control Officer 

B&V QA Coordinator 

Subcontractor Laboratory 
Supervisor 

Subcontractor Laboratory 
Supervisor 

B&V QA Coordinator 

B&V QA Coordinator 



c ECOLOGY 
EXPERTISE 

B i V 
DOCUMENT 
CONTROL 
OFFICER 

QUM.lf?AS§2RANCE 
OFFICER 

>H Oy«.lf?AsSR«<CE 
PROGRAM COORDINATOR 

- ( 

ECOLOGY PROJECT MANAGER 

B 4 V PROJECT QA COOROXNATOR 

SUBCONTRACTOR 
LABORATORY 

SUPERVISOR OR 
QUALITY CONTROL 

OFFICER 

EPA REOIONAL 
QA OFFICER 

) 

K B t V QA OFFICER 
: ) 

SUBCONTRACTOR 
FIELO 

SUPERVISOR 

INTERNAL TO REMEDIAL ACTION PROGRAN 

EXTERNAL TO REMEDIAL ACTION PROGRAN 

Figure 3-1 Project Organization for Midway Landfill 
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4.0 QUALITY ASSURANCE OBJECTIVES 

4.1 MEASUREMENT OBJECTIVES 

Measurement parameters vary depending upon the circumstances sur

rounding a specific sampling event, the type and concentration of 

material, and the media to be sampled. All measurements will be made to 

yield consistent results that are representative of the media and con

ditions measured. All data will be reported in units consistent with 

those of other agencies and organizations to allow comparability of data 

bases. 

To ensure the quality of data from field sampling, the following 

quality control samples will be submitted to the contract laboratory(s): 

rinsing, duplicate, known concentration, and blank samples. Rinsing 

samples will be collected in the field. The other three quality control 

samples will be provided by the EPA Region X laboratory and submitted to 

the contract laboratory(s) from the field. It is expected that the 

following recommendations may be revised when Ecology/EPA provides 

further guidance on field sampling precision requirements. 

QA/QC requirements for analyses within the Contract Laboratory 

Program will be addressed internally by the contract laboratory per

forming the analyses. 

4.2 RINSING SAMPLES 

Daily samples will be collected of the solutions use.d to rinse 

sampling equipment and containers. The samples will be labeled so that 

the laboratory will not be able to identify the origin of the sample, 

4.3 DUPLICATE SAMPLE ANALYSIS 

One duplicate sample analysis will be run for every 20 samples, 

except those of lesser number that need certification. The results of 

the duplicate sample analyses will be used to determine the statistical 
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variation between replicate results. These results should fall within 

the limits proposed in Table 4-1 as being attainable. If these results 

are not attained, the analysis should be repeated. Corrective actions 

to resolve unsatisfactory analytical quality control must be implemented 

immediately. 

4.4 KNOWN CONCENTRATION ANALYSIS 

One out of about every twenty samples will be spiked prior to 

analysis with the compounds of interest to determine the percent 

recoveries of the analytical method for the sample matrix. The percent 

recoveries for the compounds of interest will be recorded. Percent 

recovery information for the compounds of interest will be determined on 

representative waste samples at the beginning of the project and used to 

evaluate subseuqent percent recovery data during the course of the 

project. Results found to be in statistical variance with the percent 

recoveî ^ data will be investigated to determine the source of the 

problem, i.e., matrix interferences and corrective action will be taken 

prior to resuming the analysis. 

Air monitoring tubes and badges will be spiked on a weekly basis to 

determine and update the desorption efficiency data used to correct 

perimeter and personnel monitoring results. Spiking of air monitoring 

tubes and badges will consist of adding a known concentration of the 

compounds of interest to the tube or badge and allowing the tube or 

badge to equilibrate overnight prior to analysis. 

4.5 BLANK ANALYSIS 

A minimum of one field blank sample will be analyzed for every 

twenty field samples. This sample will be used to determine whether all 

solvents, sampling equipment, fixatives, preservatives, and sampling 

containers are free of contamination. If the field blank analysis 

results in significant levels of contamination, it will be compared with 

the results of the laboratory method blank analysis. A significant 

level of contamination in both the field and method blanks would likely 
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T a b l e i - l OBJECTIVES FOR MEASCRINC DATA 

V a r i a b l e .Mat r ix Un i ts 

Method 
Detection 

Limit Accuracy Precis ion Completeness Methodology Reference 
Maximum 

Hol'ltng rime' 

Analyses 

Vola t i l es 

Pes t i c ides 

PCBs 

Neutrals 

Acids/bases 

rh»noIs/Hydro
carbons 

Trace MetaU 

Sb,Cr*-',Cu, 
Pb.Mi.Ag.As, 
Tl , . !n,Se,plus 
Fe .ind Mn 

Se.Cd 

Kg 

Cr*« 

Conventional 
Analyse! 

Sediment 
Water 

Sediment 
Water 

Sediment 
Water 

Sediment 
Water 

Sediment 
Water 

I n t e r s t i t i a l 
water 

Sediaent 
Water 

Sediment 
Water 

Sediment 
Water 

Sediment 
Water 

ug/kg ' 
ug/ l 

ug/kg* 
ug/ l 

ug/kg» 
ug / l 

ug/kg ' 
ug/ l 

ug/kg* 
ug/ l 

ug / l 

ug/kg* 
ug / l 

ug/kg* 
ug / l 

ug/kg* 
ug/ l 

ug/kg* 
ug / l 

10-20 
1 

25 
0.01-0.5 

5 
0.2 

5 
1 

10 
1-5 

<0.1 

100 
1 

20 
0 .2 

10 
0.05 

100 
1 

c 

c 
c 

c 
c 

c 
c 

c 
c 

c 

5-101 
5-101 

:o5 
lot 

101 
lot 

5-lOt 
5- lo t 

t l 5 t 
i l 5 t 

c 
c 

i I 5 t 
i l 5 t 

i l 5 t 
t l 5 t 

t30 t 
i30 t 

c 

tiot 
±iot 

i lO t 
no t 
tiot 
no t 

t i o t 
t i o i 

85t 
35t 

85t 
85t 

S5t 
851 

85t 
85t 

85t 
85t 

85t 

85t 
85 t 

851 
85t 

85t 
85t 

851 
85t 

Purge + Trap/ 
GC/.MS 

Extract ion/ 
EC/GC 

Extract ion/ 
EC/CC 

Extrac t ion/ 
CC/MS 

Extract ion/ 
GC/MS 

Extrac t ion/ 
GC/FID or GC/MS 

Graphite oc 
flame AA, 
ICP 

Graphite AA 

Cold vapor AA 

Graphite or 
flame AA, 
ICP 

EPA 

EPA 

EPA 

EPA 

f 

f 

f 

f 

f 

8 

1982 

1982 

1982 

1982 

14 days 

7 days/ 
40 days 

7 days/ 
40 days 

7 days/ 
40 days 

7 days/ 
40 days 

28 days 

6 months 

6 months 

28 days 

48 hours 
24 hours 

Total organic 
carbon 

Total sulf ide 

Total solida 

Grain s ize 

Oil and grease 

Sediaent 

Sediment 

Sediaent 

Sediaent 

Water 

Percent 

"g/kg* 

Percent 

Percent* 

»g / l 

0.01 

1 

O.OS 

0 . 0 1 

10 

tst 

not 

~ 

" 

t 3 t 

t io t 

tst 

tst 

t i o t 

851 

851 

8St 

85t 

S5t 

High temp 
combustion 

T l t r i a e t r i c : 
specif icat ion 
ion probe 

105<> drying 

Sieve and 
pipet 
analysis 

Freon 
extract ion: 
gravinetr ic 

EPA/COE 
1981 

S t a n d a r d 
Hethods 1985 

EPA/COE 
1981 
Buchanan 
and Kain 
1971 

EPA/COE 
1981 

28 day* 

24 h o u r s 

7 days 

6 montttt 

28 day* 

Dry weight basis. 

Net weight basis. 

Accuracy to be deterained with appropriate reference standard if available: precision to be detecained by replicate analyses perfottsed during the study 

d 
See Table 5-1 for type of containers and preservation. 

'Saaples should be anlyzed at soon as possible after collection. The tiaes listed are the aaxiaua tiaes that samples aay be held before analysis and still 
be considered valid. Sa^)les aay be held for longer periods only if monitoring laboratory has data on file to show that the specific types of samples under 
study are stable for a longer tiac. Soae samples aay not be stable for the aaxiaua tiac period given in the table. A aonitoring laboratory ia obligated to 
hold the saaple for a shorter tiac if knowledge exists to show this is necessary to aaintain sample stability. 
Where two tiae* are given, the first refers to the aaxiaua tiac prior to extraction, the second to the aaxiaua tiae prior to instruaental analysis. 

There arc no appropriate U.S. EPA approved aethods for analysis of these organic compounds in sediments at the required detection limits. The methods 
used for this study are based upon MCTMO TPPS protocols and approved EPA methods. A more detailed suaaary of the method is provided in Section 10 
(Analytical Pcoceduces). 

^ i s method is a protocol developed at the University of Washington. A more detailed luiaary of the method is provided in Section 10 (Analytical Procedures 
Detection limits are dependent on the voluae of interstitial water analyzed. 
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indicate laboratory contamination. This situation will be addressed by 

the laboratory QA/QC officer. Significant field blank levels can be due 

to cross-contamination during sample preparation, sample leakage, or 

poorly sealed containers. This situation will be addressed by the 

onsite QA Manager. 

4.6 NUMERICAL OBJECTIVES 

Quality assurance objectives for precision, accuracy, and 

completeness have been proposed for each measurement parameter, where 

possible, and are presented in Table 4-1. 
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5.0 SAMPLING PROCEDURES 

5.1 INTRODUCTION 

The objective of the sampling procedures is to obtain samples that 

represent the environmental matrix being tested at the Midway Landfill 

site. Trace levels of contaminants from external sources will be elim

inated through the use of proper sampling techniques and equipment. The 

sampling program for the remedial investigation of the Midway Landfill 

was developed by Black & Veatch, with the assistance of Hart-Crowser & 

Associates Inc. The detailed Sampling Plan is included in the Appen

dices and contains: 

o guidelines for sampling site selection. 

o specific sampling procedures. 

o type of samples. 

0 sampling program operations. 

Many samples, namely field gas samples, will be analyzed by instru

ment immediately at source. Thus, no actual sample will be returned. 

To substantiate results, samples will be taken on a predetermined 

schedule and sent to the laboratory for analysis. A "field gas sample 

log sheet" is included in the Appendices under Standard Forms to be 

Used. 

5.2 CHANGES IN SAMPLING PROCEDURES 

Even though the Sampling Plan was developed specifically for the 

Midway Landfill Remedial Investigation, actual sampling activities might 

require a change in the sampling procedures. For such an instance. 

Sampling Alteration Checklist is provided in the Appendices under 

"Standard Forms to be Used" to document changes in the sampling pro

cedures. Prior approval from the Project Manager is needed to make 

changes. 

5-1 



5.3 SAMPLING SCHEDULE 

The final sampling schedule will be established prior to start of 

field work. This schedule is really a function of the priority to be 

placed on the project and funding. The final Sampling Schedule has been 

developed and is included in the Final Sampling Plan included in 

Appendix B. 

5.4 SAMPLE CONTAINER AND PRESERVATION 

Containers for sampling are specified in Table 5-1 for each type of 

sample. The preservation method is also givsn for each type of sample. 

5.5 DECONTAMINATION OF SAMPLING EQUIPMENT 

All drilling equipment and materials shall be decontaminated prior 

to any drilling operations and between borings. All tools used for soil 

sampling, including Shelby tube and split-barrel samplers, will be 

decontaminated prior to the collection of each sample. Stainless steel 

trays and sample spoons will also be decontaminated prior to obtaining 

or homogenizing each soil sample. All sample spoons will be disposed 

after use on each discrete sample. 

The decontamination setup procedure for the above equipment is as 

follows: 

(1) A source of water under pressure is located or water is 

supplied by the team in reconditioned 55-gallon open-head 

drums and a small battery powered centrifugal or peristaltic 

pump is used for transfer. 

(2) A galvanized wash tub is filled to a depth of about 6 inches 

(15 gallons) with potable water and an alconox and sodium 

carbonate solution is mixed. 

(3) Supplies of 95 percent isopropyl alcohol and 1,1,1 trichloro

ethane (TCA) or acetone are placed in 1-quart Teflon squeeze 

bottles or garden sprayers and all solvents are labeled using 

duct tape strips. 
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(4) An empty galvanized tub is provided in the decontamination 

area to contain solvent rinsing. 

V 
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Table 5-1. Sample Quantities, Containers, and Preservatives 

ORGANICS 

A. WATER 

o Low Concentration 

One 1-gallon glass bottle, two 0.5-gallon glass or 4 1-liter glass 
bottles (Teflon-lined caps). Leave headspace. Ice to 4 C. 

Two 40-ml glass volatile organic analysis (VOA) vials (duplicates) 
(Teflon-lined caps). Leave no headspace. Ice to 4 C. 

o Medium Concentration 

One 8-ounce glass wide-mouth bottle (Teflon-lined caps). Fill 3/4 
full. Do not ice. Note: Collect a 1- or 2-liter sample when 
total concentrations or fractions are suspected in the low range. 

o High Concentration 

One 8-ounce glass wide-mouth bottle (Teflon-lined cap). Fill half 
full. Do not ice. 

i ^ B. SOILS OR SEDIMENTS 

o Low Concentration 

One 8-ounce glass wide-mouth bottle, (Teflon-lined caps). Fill no 
more than 3/4 full. Ice to 4 C. 

Medium Concentration 

One 4-ounce glass wide-mouth bottle (Teflon-lined caps). Fill 3/4 
full. Do not ice. 

High Concentration 

One 8-oimce glass wide-mouth bottle (Teflon-lined caps). Fill 
half full. Do not ice. 
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Table 5-1. Sample Quantities, Bottles, and Preservatives 
(Continued) 

INORGANICS. 

WATER 

o Low Concentration (use Teflon-lined caps) 

One 1-liter high-density polyethylene bottle (for metals, add 
1:1 WO. preservative to adjust to pH 2) 

One 500-ml high-density polyethylene bottle (for NH_, add 1:1, 
H_SO, preservative to adjust to pH 2). Ice to 4 C. 

One 1-liter high-density polyethylene bottle (for CN , add 6N 
NaOH preservative to adjust to pH 12). Ice to 4 C. 

One 1-liter high-density polyethylene bottle (for S~, 2 ml 2N 
zinc acetate/liter preservative). Ice to 4 C. 

0 Medium and High Concentration 

One 8-ounce glass wide-mouth bottle (Teflon-lined caps). Fill 
half full. No ice or preservatives. 

SOILS OR SEDIMENTS 

o Low and Medium Concentrations 

One 4-ounce glass wide-mouth bottle (Teflon-lined caps). Fill 
3/4 full. No ice or preservatives. 

o High Concentration 

One 8-ounce glass wide-mouth bottle (Teflon-lined caps). Fill 
half full. No ice or preservatives. 
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Prior to sampling, the extraction device (spoon, auger, shovel, 

pick, etc.) is scrubbed visually clean with the soap solution and a 

stiff long bristle scrub brush. After the solution scrub, the device is 

rinsed with potable water. Generally, this rinsing will be allowed to 

percolate to the soil in the decontamination area. The device is then 

spray rinsed over the second tub with isopropyl alcohol. When the 

alcohol has dripped off, the device is sprayed with TCA or acetone over 

the second galvanized tub. After the TCA or acetone rinse, the devices 

are stacked over the top of the second tub, allowed to drain by gravity, 

and allowed to dry by air. Used solvents ar*? containerized daily by the 

sampling team and placed in 30-gallon drums. The drums will be main

tained in temporary onsite storage or manifested and shipped to an RCRA 

permitted facility at the discretion of the Ecology/EPA Region X. 

Following this procedure, one sample of TCA or acetone rinsing 

should be collected at each site for every 20 samples to monitor field 

cross-contamination. These rinsing samples will be submitted to the 

Contract Laboratory for analysis. Detectable contaminants in field 

rinsing samples will invalidate sample data. 

5.6 SAMPLE HANDLING AND DECONTAMINATION 

The collected sample and its container represent one of the major 

avenues of personnel and environmental exposure. All precautions are 

taken to ensure that all the samples removed from the site are inside 

the sample container and that no residue remains on the outside of the 

container. A complete Health and Safety Plan has been developed and is 

included in Appendix I. The procedure for collecting samples is as 

follows: 

The procedure for collecting samples will be as follows: 

(1) Identify and document sample collection point or points, 

depth increment of samples to be collected, and sampling 

devices to be used (Sample Custody, Section 8.0). This 

information is provided in general in the survey study 

plan and in complete detail with rationale for selection 

in the site logbook kept by the team leader. 
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In general, sample aliquot numbers and sample locations 
3 

are predicated on collecting not more than 0.2 ft of the 

sample material in the stainless steel sample composite 

collection pan. The number of aliquots to go into a 

single sample obviously will vary from unconsolidated 

sediment pockets where as many as 25 scoops may be taken 

with a stainless steel spoon to a complete drive core in 

a boring or well. 

(2) Complete logbook entries, sample tags, field record 

sheets with sample identification point, date, time,and 

name or initial of the team leader. 

(3) Place tags on sample containers. 

(4) Place a small plastic bag around outside of sample con

tainer and hold in place with rubber band so that sample 

spilled outside of container will not contact jar. 

(5) Return the stainless steel composite sample pan to the 

decontamination area. Hold securely, stir, mix vigor

ously with a clean stainless steel spoon to achieve 

homogeneity by crushing clumps and mixing .individual 

aliquots. 

(6) Transfer sample incrementally from the composite pan to 

properly tagged and bagged sample containers for dupli

cates of the sample. For example, when a duplicate is 

prepared, the total material in the pan is stirred vigor

ously and a heaping tablespoonful is extracted by sweeping 

through the material with the spoon. After one heaping 

tablespoonful is placed in each jar for the duplicate, 

the remaining material is again stirred vigorously and 

the process repeated until the individual containers are 

2/3 full. The sample lids are then screwed on tightly on 

the individual containers. 
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(7) Transport the sealed 8-ounce sample jar containers to the 

packaging table. The outer plastic bag and rubber band 

are removed by the sampler without touching the external 

surface of the jar any more than necessary and the tagged 

sample jar is then placed by the sampler in a clean 

plastic bag held open by the person packaging the samples 

for shipment. 

(8) Place the contaminated plastic bags, rubber bands, and 

residual dirt from composite pan in heavy (5 millimeter 

in thickness) plastic bags fcr drumming and temporary 

onsite storage. 

(9) Clean all composite pans and other sampling devices using 

procedures previously described prior to the beginning of 

the next sample collection effort. All spoons will be 

disposed by bagging, labeling, drumming, and temporary 

onsite storage. 

5.7 PACKING OF SAMPLES 

Samples generated must be packaged according to the level of con

tamination present in each sample. The EPA CLP guidance documents 

classify samples into low concentration, medium concentration, and high 

concentration. These guidelines for packing samples are given in the 

Appendix for reference. 

5.8 ALTERNATE PACKING MATERIAL INSTRUCTIONS 

When using foam packing material, place a double layer of packing 

material in bottom of ice cooler. Place paint cans inside plastic bag. 

(Paint cans should be wrapped at least twice with foam packing material.) 

Two or three more layers of foam packing should be placed on top of 

paint cans. If larger coolers are used, more layers will be necessary 

to prevent movement during shipment. Seal plastic bag with fiberglass 

tape. (DOUBLE CHECK PAINT CAN CLIPS FOR SECURE FIT.) 
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5.9 ICE COOLER LABELING 

The outside of all ice coolers should be labeled with the following 

information: 

o EPA Region X Label "(DO NOT TAMPER" and EPA Region X Address.) 

o Environmental Laboratory Samples Label. 

o "This Side Up" Labels (2). 

o "Up" Arrows (4). 

o "Cargo Aircraft Only" Label. 

o "Flammable Solid" or "Flammable Liquid", N.O.S. Label. 

o Address Label (for CLP laboratory.) 
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6.0 SAMPLE CUSTODY 

Sample custody is a vital aspect of remedial investigation programs 

generating data that might be used as evidence in a court of law. The 

possession of samples must be traceable from the time the samples are 

collected until they are introduced as evidence in enforcement proceed

ings. To achieve the required documentation, the following documents 

will be completed: 

1. Sample Identification Tags—A Sample Identification Tag is 

required for each container used for a sample. Since a sample 

can require several containers for transport and analysis, 

several tags can be required to identify a sample. For 

example, a low concentration waste sample requiring 

extractable organics (2 each, 80-ounce amber bottles), VGA's 

(2 each, 40 ml vials), and metals (1 each, liter polyethylene 

bottle) will require five container tags. 

2. Traffic Reports (Organic and Inorganic)—Each sample requires 

one traffic report for organic analysis and one traffic report 

for inorganic analysis. The above example would require one 

organic and one inorganic traffic report. Duplicates and 

! blanks are also documented on traffic reports. 

3. Chain of Custody Forms—At least one chain of custody form is 

required per cooler. 
i ' • • 

4. Custody Seals—One custody seal is required per bottle, and 

two custody seals are required per cooler, one on the latch 

side and one on the hinge side of the lid. 

All appropriate forms are included in the Appendices under "Standard 

Forms to be Used." 

i 6.1 FIELD SAMPLING OPERATIONS 

The most important aspect of sample custody is thorough, accurate 

record keeping. All informatioa pertinent to a field survey and/or 

sampling will be recorded in a logbook. This must be a bound book, with 
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consecutively numbered pages that are about 21.6 by 27.9 cm (8-1/2 x 11 

in.). Entries in the logbook must include at least the following: 

o Name and title of author, date and time of entry, and physical/ 

environmental conditions during field activity, 

o Purpose of sampling activity, 

o Location of sampling activity, 

o Name and address of field contact. 

0 Name and title of field crew, 

o Name and title of any site visitors, 

o Type of waste and sampled media (e.g., soil, sediment, ground 

water, etc.). 

o Sample collection method, 

o Number and volume of sample(s) taken, 

o Description of sampling point(s). 

o Date and time of collection. 

0 Sample identification number(s). 

o Sample distribution (e.g., laboratory). 

o References for all maps and photographs of the sampling site(s), 

o Field observations. 

j . o Any field measurements made, such as pH. 

I 0 All sample documentation, such as; 

Bottle lot numbers. 

Custody seal number. 

Traffic report numbers. 

— ' Dates and method of sample shipments. 

Chain of custody records. 

j o All documentation for barrels generated, such as; 

' — Contents and approximate volume. 

j — Type and predicted level of contamination. 

i — Custody seal numbers. 

o Summary of daily tasks (including costs) and documentation on 

j any cost or scope of work changes required by field conditions. 

A station identification form and a sample log will be completed 

for each station occupied and each sample taken. 
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6.2 CHAIN OF CUSTODY RECORD 

To establish the documentation necessary to trace sample possession 

from the time of collection, a chain of custody record must be filled 

out and accompany every sample and every shipment of samples to the CLP 

laboratory. This record becomes especially important when the sample is 

to be introduced as evidence in a court litigation. 

The record will contain the following minimum information: 

o EPA sample tag identification number. 

o SMO contract sample number. 

o Signature of collector. 

o Date and time of collection. 

o Place and address of collection. 

o Waste type and sample media. 

o Signatures of persons involved in the chain of possession. 

o Inclusive date of possession. 

o Traffic report numbers. 

o Custody seal numbers. 

An example of a chain of custody form is given in the Appendices 

under "Standard Forms to be Used." 

6.3 SAMPLE LABELS AND SEALS 

Each sample must be properly labeled and sealed immediately after 

collection. 

6.3.1 Sample Labels 

Sample labels are necessary to prevent misidentification of samples, 

All sample labels and tags will be provided by EPA Region X. The label 

will include a minimum of the following information: 

o Name of collector. 

o Date and time of collection. 

o Place of collection. 

o EPA Region X sample number and SMO Contract number, which 

uniquely identifies the sample. 

6-3 



The sample number sequence will not indicate to the laboratory which 

samples are duplicates, replicates, or field blanks. 

6.3.2 Custody Seals 

Custody seals will be used to preserve the integrity of the sample 

from the time it is collected until it is opened in the laboratory. EPA 

Region X will provide all custody seals. The seals will carry informa

tion as follows: 

o Project name and location. 

o Collector's name. 

o Date and time of sampling. 

o Sample number. (This number must be identical with the number 

on the sample label.) 

The seal must be attached so that it is necessary to break it in 

order to open the sample container. Custody seals will also be affixed 

to drums of material stored temporarily onsite. 

6.4 SHIPPING OF SAMPLES 

Samples will be delivered to the laboratory for analysis as soon as 

practical after the number of samples and number of coolers are sufficient 

for a shipment (preferably the same day the sample was taken). The sample 

must be accompanied by the chain of custody record and by a sample analysis 

request sheet. Samples must be delivered to the CLP laboratory for receipt. 

When a sample is shipped to the laboratory, it must be packaged in 

a proper shipping container to avoid leakage or breakage. Samples-will 

be packaged in plastic rigid coolers that provide a tight vermiculite 

packing around sample containers. Samples that require refrigeration 

must be packed with reusable plastic packs or cans of frozen freezing 

gels. Detailed packing instructions are included in Section 5.0. 

Broken chain of custody records or seals will invalidate the use of 

all data from a shipment. 

A packing list fore each sample shipments is included in the 

Appendices under "Standard Foirms to be Used." 
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6.5 SAMPLE ANALYSIS REQUEST SHEET 

A sample analysis request sheet is intended to accompany the sample 

on delivery to the laboratory. The field portion of this form will be 

completed by the person collecting the sample and will include most of 

the pertinent information noted in the log book. The laboratory portion 

of the form is intended to be completed by laboratory personnel and to 

include: 

o Name of person receiving the sample. 

o Laboratory sample number. 

o Date of sample receipt. 

o Sample allocation. 

0 Analyses to be performed. 

An example of a request for analysis form is given in the Appendices 

under "Standard Foinns to be Used." 

6.6 LABORATORY TRACKING 

The sample custodian at each laboratory will fill out the chain of 

custody record upon receipt of the samples and note questions or observa

tions conceming sample integrity. A sample of the tracking record that 

follows each sample through all stages of laboratory processing is given 

in the Appendices under "Standard Forms to be Used" and must be main

tained by the sample custodian. 
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7.0 CALIBRATION PROCEDURES AND FREQUENCY 

This section describes procedures and frequencies used for the 

calibration of equipment and instrumentation to be used during the 

investigation. A description of the calibration procedure (or reference 

to a standard operating procedure), the frequency of calibration, and 

the calibration standards to be used are included. 

7.01 WATER LEVEL MEASUREMENTS IN WELLS 

Steel surveyors tapes shall be calibrated using manufacturer 

supplied temperature correction if applicable for field conditions. 

Electric well sounders shall be calibrated against steel surveyors tape 

prior to each site use. 

7.02 PH MEASUREMENT DURING WELL DEVELOPMENT PRIOR TO SAMPLING 

Digital pH meter shall be calibrated using factory or laboratory 

supplied buffer solutions prior to and following each measurement. 

Temperature corrections shall be applied during measurement. 

7.03 ELECTRICAL CONDUCTIVITY 

Electrical conductivity meter shall be factory calibrated annually. 

Temperature correction shall be applied during measurement. 

7.04 REDOX POTENTIAL 

The meter used to measure the Redox Potential shall be factory 

calibrated annually. Temperature correction shall be applied during 

measurement. 

7.05 WATER TEMPERATURE 

Mercury thermometers shal l be factory calibrated once. 
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7.06 FLOW RATES FOR WELLS DURING AQUIFER TESTS 

Flowmeters shall be CALQFLO meter or equivalent. Calibration shall 

be done in factory and checked with timed volumetric measurement period

ically during tests. 

7.07 WATER LEVELS DURING SINGLE WELL AQUIFER TESTS 

Pressure transducers shall be Envirolabs Model PT-105V or equiva

lent. They shall be semiannually calibrated at the factory and 

periodically calibrated in-house with water columns. Digital voltmeter 

shall be a digital multimeter and factory calibrated once. 

7.08 PORTABLE GAS ANALYZERS 

Various portable gas analyzers will be available for onsite use 

during field operations. These include: 

Foxboro 0VA128 Organic Vapor Analyzer (GC/FID). 

HNu Organic Vapor Analyzer (PID). 

MSA 361 Combustible Gas/0xygen/H2S Analyzer. 

MSA 260 Combustible Gas/Oxygen Analyzer. 

MSA 60 Combustible Gas Analyzer (% by Volume). 

MSA Mini H.S Analyzer. 

Bacharach CO^ Analyzer. 

Bacharach TLV Analyzer. 

Calibration procedures for each of these instruments are included in 

Appendix E, Equipment Calibration and Operation. 

7.09 OTHER MISCELLANEOUS MEASURING DEVICES 

Any other measuring device used will be documented and calibration 

procedures dociimented at the request of EPA or Ecology. 

7.10 LABORATORY CALIBRATIONS 

Procedures for calibration of laboratory equipment will conform 

with the CLP laboratory Quality Assurance Program Plan requirements. 
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8.0 ANALYTICAL PROCEDURES 

Analytical measurements performed in the field will include pH, 

specific conductivity, redox potential, temperature, H»S, oxygen, com

bustible gas level, and organic vapor analysis. In addition to these 

standard measurements, the project team will perform field screening of 

soil and water samples to select samples to be submitted to the Contract 

Laboratory Program (CLP). All other physical and chemical analyses will 

be performed according to EPA procedures by the EPA Contract Laboratory. 

CLP procedures are described in the Users Guide to the EPA contract 

Laboratory Program as prepared by the Sample Management Office, August 

1982. 

8.1 SPECIFIC CONDUCTIVITY, PH, AND REDOX POTENTIAL 

The pH of all water samples will be determined onsite in accordance 

with EPA Method 150.1. Commercially available pH meters equipped with 

combination electrodes will be used for pH measurement. Calibration of 

the pH meter will be performed between measurements using at least two 

buffers that bracket the anticipated pH. Specific conductivity will be 

determined using a Wheatstone Bridge conductance meter in accordance 

with EPA Method 120.1. Redox potential will be measured with the same 

instrument. 

8.2 FIELD SCREENING FOR VOLATILE ORGANICS 

Selected samples will be screened for volatile organic compounds 

using an Organic Vapor Analyzer (OVA) and a headspace analysis tech

nique. The OVA will be calibrated according to procedures found in 

Appendix E of this QA Project Plan. This field screening will provide 

real-time semiquantitative data on concentrations of volatile organic 

compounds present in wastes, waters, and soils and those present in 

gases from the landfill. 
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING 

All raw data collected from project sampling tasks and used in 

project reports will be appropriately identified and will be included in 

a separate appendix of the report. Where test data have been reduced, 

the method of reduction will be described in the text. 

9.1 FIELD DATA 

The following reporting requirements will be followed for field data: 

o Combustible gas level - will be reported as a percentage of 

LEL and shall be the arithmetic mean of three readings, 

o Hydrogen Sulfide level - will be reported as ppm.and shall be 

an arithmetic average of three readings, 

o Oxygen level - will be reported as percent oxygen and shall be 

an arithmetic average of three readings. 

0 Organic vapor analysis - will be reported as ppm for each 

component selected for analysis, 

o pH - field measurements will be reported to two decimal 

places, 

o Electrical Conductivity - arithmetic mean of three readings 

will be used as reported value, 

o Redox Potential - arithmetric mean of three readings shall be 

report to three places, 

o Water Levels - the arithmetic mean of the measurements will be 

reported to the nearest 0.01 foot, 

o Flow Rates - rates will be reported as single instantaneous 

readings or single determinations of flow rate integrated over 

time, 

o Aquifer Test Data - drawdown and recovery data will be plotted 

in the field to determine anomalous or unexpected response. 

The data will be reported in millivolts. 

o Sample Depths - tape measurements will be made to the nearest 

0.1 foot; measurements made by known lengths of drill string 

will be made to the nearest 0.5 foot. 
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Elevations of Sampling Sites -

— new monitoring wells and unsurveyed existing wells will be 

surveyed to the nearest 0.01 foot. 

— approximate elevations of all other sampling sites will be 

determined to the nearest 0.1 foot. 

Locations of Soil/Water Sampling Sites - location accuracy 

will be 10 feet in general; monitoring wells will be located 

to the nearest 1.0 foot. 

9.2 ANALYTICAL PROCEDURE REQUIREMENTS 

All samples collected for the Remedial Investigation will be 

promptly packaged and delivered to designated laboratories. All 

laboratories for this study will be required to submit results that are 

supported by sufficient backup data and quality assurance results to 

enable reviewers to determine conclusively the quality of the data. 

Sample analysis data from each laboratory will include the fol

lowing information, where applicable, for data validation: 

o Replicate results. 

o Isotope standards recoveries. 

o Spike recoveries (metals). 

0 Gas chromatograms and reconstructed ion current chromatograms. 

o Procedural blank results. 

o. Field blank results. 

o Mass spectra of target and tentatively identified compounds. 

o Instrument tuning compound results. 

o Detection limits. 

Data processing quality control includes checking and verifying 

input data by manual comparison as well as by computer programs that 

perform compatibility checks and flag "outliers" for confirmation. It 

is anticipated that computerized plotting of data will be used as a tool 

for rapid identification of outliers. 
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10.0 QUALITY CONTROL CHECKS 

Laboratory quality control checks for chemical data analyzed for 

this study are provided in the Contract Laboratory Program (CLP). 

Quality control checks on data supplied by the CLP laboratory will be 

performed using the QA/QC requirements outlined in Section 4.0. A 

confidence limit of 90 percent (10 percent error) will be used for all 

reported analytical laboratory values. If the confidence limit is 

violated, WDOE and EPA will be notified. If sample analyses must be 

performed a second time to verify data, the analyses will be performed 

at the direction of WDOE or EPA Region X. 

10.1 DUPLICATE SAMPLES 

As a minimum, one duplicate will be collected for every 20 field 

samples. Duplicates will be collected for all priority pollutant 

analyses. 

10.2 BLANK AND KNOWN CONCENTRATION SAMPLES 

The same format will be used for blank and known concentration 

samples as explained in Section 10.1, DUPLICATE SAMPLES. 

10.3 RINSING SAMPLES 

Rinsing samples will be collected for priority pollutant analyses. 

They will also be collected at a minimum frequency of one rinsing sample 

per 20 field samples as described in Section 5.5. 

10.4 SAMPLE PRESERVATION BLANKS 

As a minimum, one preservation blank will be collected for every 

100 field samples or when a new bottle of preservative is opened. After 

a period of use, chemicals including acids used in the field can become 

contaminated. Known amount of preservatives should be added to dis

tilled water and sent to the CLP laboratory for analysis. 
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10.5 SPLIT SAMPLES 

Remove representative sub-samples from the collected sample to be 

analyzed by the same lab or by two different labs. Split samples can be 

arranged upon request at the direction of the Site Manager. 

10.6 ANALYTICAL QC CHECKS 

Analytical laboratories will demonstrate the ability to produce 

acceptable results using the modified methods recommended or their 

equivalent. The data will be evaluated based on the following criteria 

(as appropriate for inorganic or organic chemistry analyses): 

o Performance on EPA method tests. 

— MS performance (DFTPP). 

— GC performance (tailing factors). 

— Blanks. 

— Precision of calibration and samples. 

— Linearity of response and linear range, 

o Percent recovery of internal standards. 

o Adequacy of detection limits obtained, 

o Precision of replicate analyses. 

o Comparison of the percentage of missing or undetected sub

stances among replicate samples. 

10.7 OTHER QUALITY CONTROL CHECKS 

All water level measurements made with a steel tape will be made 

until an agreement to within 0.01 foot is obtained for at least two 

measurements. 

Samples of all well construction materials will be retained for 

submission to the CLP laboratory for chemical analyses to determine 

contamination levels if required by questionable data. The samples will 

be classified as archive samples and will be bagged, labeled, and stored 

in the temporary onsite storage facility. 
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11.0 PERFORMANCE AND SYSTEM AUDITS 

11.1 GENERAL 

Performance and system audits for sampling and analysis operations 

consist of onsite reviews of field and laboratory quality assurance 

systems and equipment for sampling, calibration, and measurement. 

Environmental monitoring equipment will be serviced periodically and 

calibrated during field use. 

Some analytical laboratories are required to take part in a series 

of performance and systems audits conducted by the National Enforcement 

Investigations Center (NEIC). For laboratories not involved in these 

audits, the Environmental Monitoring Systems/Support Laboratories pro

vides the necessary audit materials, devices, and technical assistance. 

These laboratories also conduct scheduled interlaboratory performance 

tests and provide guidance and assistance in the conduct of system 

audits. 

The Project Quality Assurance Coordinator (QAC), in conjunction 

with the Ecology, will develop and conduct external system audits based 

on the approved project plan. Performance audits will be conducted soon 

after the measurement system begins generating data. They will be 

repeated periodically as required by task needs, durations, and costs. 

The Project QAC ensures that each QA Officer for each aspect of the 

project has performed adequate internal audits of performance and 

systems before submitting quality assurance reports to the management 

(see Section 15.0). The QA officers are listed in Section 3. The 

systems audit checklist (given in the Appendices under "Standard Forms 

to be Used") will be completed by the Project QAC when auditing each 

aspect of the project. Specific audit procedures are described below. 

11.2 AUDIT PROCEDURES 

11.2.1 Field Activities 

The QAO may schedule audits of field activities at various times to 

evaluate the execution of sample identification, sample control, chain 
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of custody procedures, field documentation, and sampling operations. 

The evaluation is based on the extent to which the applicable standard 

operating procedures (SOPs) are being followed. 

The person conducting the audit is normally a senior technical 

reviewer who is familiar with the technical and procedural requirements 

of field sampling and with the applicable SOPs. The auditor keeps a 

record of his evaluation using field notes and checklists. Immediately 

following the audit, he reviews preliminary results with the person in 

charge of the sampling. The auditor also prepares an audit report 

containing the results of his evaluation and recommendations for any 

necessary corrective actions. 

Audits are scheduled with the Project Manager and the person in 

charge of field sampling. 

11.2.1.1 Sample Identification Tags. The auditor examines a selected 

number of sample identification tags for completeness and accuracy. He 

determines if the station number and location are correctly identified; 

the date and time collected are indicated; the type of sample and 

analysis are specified; the preservative, if used, is identified; and 

the samplers' signatures appear on the tag. The tag numbers will be 

checked to ensure that they are the ones issued to the project. The 

auditor also determines if the station location accurately identifies 

where the sample was actually taken and if the sampling methods used were 

as directed by the Project Manager. 

11.2.1.2 Chain of Custody Records. The auditor selects a predetermined 

number of the chain of custody records to be audited in the field. The 

records must be reviewed to determine if the station number, station 

description, date, and time correspond to the sample identification tag; 

if the parameters to be analyzed have been appropriately identified; and 

if all custody transfers have been documented and the date and time of 

transfer recorded. 

The auditor also determines if samples are properly maintained in 

custody at all times, e.g., locked up to prevent tampering. 
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11.2.1.3 Receipt for Samples Form. The auditor checks to make sure that 

a receipt for samples form is given to the owner, operator, or agent in 

charge of a facility or site whenever splits are provided for them, even 

if the offer for the receipt for split samples is declined. The 

auditors also check to make sure that the forms are properly completed 

and that signatures are obtained. If signatures are not obtained, the 

auditor checks the "Remarks" section of the chain of custody record for 

the transaction to see if a signature was requested and declined. 

11.2.1.4 Traffic Reports. Organic and inorganic traffic reports 

prepared by the field investigation team for samples shipped to 

contractor laboratories also are subject to audit. The auditor ensures 

that the information recorded on the forms is correct and that it 

coincides with the information on the sample identification tags and on 

the chain of custody record. 

11.2.1.5 Field Notebooks. Field notebooks are reviewed during the 

field investigation audit to see that each notebook is signed and all 

entries are dated. During field investigations, notebooks are either in 

the possession of individuals or are kept at each sampling station or 

location. The project number, EPA site number, date of receipt, and the 

name of the person receiving the book are recorded on the cover. For 

notebooks kept at each station, the project number and station number 

are recorded on the cover and on each page. All in situ measurements 

and field observations are recorded in the notebooks with all pertinent 

information necessary to explain and reconstruct sampling operations. 

Each page is dated and signed by all individuals making entries on that 

page. The Project Manager and the field team leader are responsible for 

ensuring that notebooks are present during all monitoring activities and 

are stored safely to avoid possible tampering. Any lost, damaged, or 

voided notebooks are reported to the Project Manager. 

Notebook entries must be legible, written in ink, and contain 

accurate and inclusive documentation of project activities. Notebooks 

must contain only facts and observations since they form the basis for 

reports to be written later. Language should be objective, factual, and 

free of personal feelings or other terminology that might prove 

11-3 



inappropriate. Entries made by individuals other than the person to whom 

the notebook was assigned must be dated and signed by the individual 

making the entry. 

Photographs taken for evidential purposes must also be controlled. 

The auditor reviews the field notebook to determine if the photographs 

are properly documented. Wlien movies, slides, or photographs are taken 

showing sampling sites or providing other documentation, they are 

numbered to correspond to the notebook entries. The name of the 

photographer, date, time, site location, and site description are 

entered sequentially in the notebook as photos are taken. 

The Project Manager's logbook must document the transfer of note

books to the individuals who have been designated to perform specific 

tasks for the field investigation. All pertinent information should be 

recorded in these logbooks from the time each individual is assigned to 

the project until the project is completed. 

The auditor will review Field Notebooks for their adherence to 

these procedures. 

11.2.1.6 Sampling Operations. The auditor reviews sampling operations 

to determine if they are performed as stated in the project plan or as 

directed by the Project Manager. The proper number of samples should be 

collected at the assigned locations. The auditor checks to determine 

that the samples are in proper containers and are properly preserved. 

He also determines if the required field measurements and quality 

assurance checks are being performed and documented as directed. 

11.2.2 Document Control 

The document control audit consists of checking each document 

submitted for accountability. All documents used for field investiga

tions are checked against the list of field documents issued to the 

Project Manager or his designated person. Written explanations must be 

present fbr any documents unaccounted for. Documents other than those 

issued are reviewed to ensure that they all appear on an inventory and 

that all documents listed on the inventory are accounted for. The 

auditor checks the documents for an appropriate numbering system, 
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The documents are examined to determine that all necessary items, 

such as, signatures, dates, and project codes, are included. 

The auditor examines any classified documents and determines if they 

are handled and stored in the proper manner. 
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12.0 PREVENTIVE MAINTENANCE 

Preventive maintenance of equipment is essential if project 

resources are to be used in a cost effective manner. Preventive mainte

nance will take two forms: (1) a schedule of preventive maintenance 

activities to minimize downtime and ensure accuracy of measurement 

systems and (2) availability of critical spare parts, backup systems and 

equipment. A preventive maintenance program for the following items to 

be used onsite will be implemented: 

o Measuring devices, steel tapes, rulers, and thermometers. 

0 Pressure transducers, voltmeters, and voltage regulators. 

o pH, electrical conductivity, and redox potential meters. 

o Hydrogen sulfide, oxygen, combustible gas, and OVA instruments. 

0 Split-barrel samplers. 

It is anticipated that the following services will be subcontracted 

during the study: 

o Geophysical measurements 

o Personal protection and decontamination services. 

o Drilling and installation of monitoring wells. 

Contract agreements with firms providing these services will 

specify that any and all equipment used at the site will be maintained 

in safe working order. Any equipment or device determined not to be in 

safe working order by Black & Veatch field personnel or the Site Safety 

Officer will be replaced, repaired, or corrected at the subcontractor's 

expense. 
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13.0 SPECIFIC PROCEDURES TO ASSESS 

DATA PRECISION, ACCURACY, AND COMPLETENESS 

The routine procedures for field measurements, hydraulic data, and 

chemical analysis that will be used to assess the precision, accuracy, 

and completeness of data collected on the project are described in the 

following sections. 

13.1 FIELD DATA 

Procedures for field measurements include: 

o Measurement of pH - Readings will be taken in buffer solutions 

of the appropriate range at the same temperature as the sample 

before and after the measurement made on the sample. 

o Measurement of electrical conductivity - Replicate measure

ments of electrical conductivity will be made. Standard 

solutions of known conductivity will be made available for 

checking precision. Several readings are taken and the 

arithmetic mean used as the reported value. 

0 Measurement of redox potential - Replicate measurements of 

redox potential will be made. These will be made at least 

once for every ten samples. Standard solutions of kno^n redox 

or reoxidation potential will be made. Standard solutions of 

known redox value will be made available for checking pre

cision. All checks are recorded to prove accuracy of 

measurements. Several reading (at least three) are taken and 

the arithmetic mean reported as the value. 

o Measurement of combustible gas level - Three readings will be 

taken as a minimum and the arithmetic mean reported as the 

value. Replicate measurements will be made at least once for 

every ten samples. . All checks are recorded to prove accuracy 

of measurements. Instrumentation will be available to deter

mine gas concentrations in: 1) percent of the lower explosive 

limit (LEL) and 2) percent combustible gas by volume (MSA 361 

or 260). 

13-1 



0 Measurement of hydrogen sulfide - Three readings will be taken 

as a minimum and the arithmetic mean reported as the value. 

Replicate analysis will be made at least once for every ten 

samples. All checks are recorded to prove accuracy of 

measurement. Instrumentation will be available to read 0-50 

ppm (MSA 361) or 0-200 ppm (Handheld MSA indicator), with 

minimum detection limits of 1 ppm. 

0 Measurement of oxygen - Three readings will be taken as a 

minimum and the arithmetric mean reported as the value. 

Replicate analysis will be made at least one for every ten 

samples. All checks are recorded to prove accuracy of 

measurement. Instrumentation will be available to read 0-25 

percent by volume (MSA 361 or 260). 

o Measurement of organic vapor composition - Replicate analysis 

will be made at least once for every twenty samples. Dupli

cate samples will be taken and submitted to the laboratory for 

analysis. All checks are recorded to prove accuracy of 

measurement. Instrumentation will be available to read 

0-2,000 ppm organics (HNu) or 0.1-1,000 ppm organics (OVA 

128). 

13.2 HYDRAULIC DATA 

o Measurement of water level with steel tape - Water levels made 

with steel tape are measured at least three times until 

readings agree to 0.01 foot under static water level 

(non-pumping) conditions. The arithmetic mean of the 

measurements is taken and recorded to the nearest 0.01 foot, 

excluding any others. 

o Measurement of water level with electronic equipment - Water 

levels with an electric sounding device are taken at least 

twice and the arithmetic mean reported. 

o Measurement of flow rates during pumping - Because flow rates 

can change, single instantaneous readings on a flowmeter or 
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single determinations of flow rate integrated over time are 

made, 

o Aquifer test data - Field plotting of water level or pressure 

changes is performed to determine anomalous or unexpected 

response. Such response may indicate drift or changing cali

bration of the measuring system. Such plotting is also done 

to determine when data is sufficiently complete to terminate 

the test. 

13.3 CHEMICAL ANALYSIS 

Routine procedures to be used to measure precision and accuracy 

include: 

o Replicate analysis -

Volatiles; trace metals; and acid, base, and neutral 

organic compounds. Duplicate every 20 samples. If less 

than 20 samples are obtained during a sampling event, 

provide one duplicate per event. (Insufficient sample 

will be available for replication of interstitial water 

analyses.) 

Ancillary parameters. Minimum of 10 percent of the 

samples analyzed, 

o Matrix spike -

Trace metals; volatiles; and acid, base, and neutral 

organic compounds. Spike every 20 samples. If less than 

20 samples are obtained during a sampling event, provide 

one duplicate per event. (Organic analyses conducted 

with recovery standards spiked in each sample will not 

require additional spiked samples for QA.) 

o Procedural blank -

Trace metals; volatiles; and acid, base, and neutral 

organic compounds. Each set of samples processed. 
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Completeness will be measured for each set of data received by 

dividing the number of valid measurements actually obtained by the 

number of valid measurements that were planned, as specified in the 

sampling plan. 
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14.0 CORRECTIVE ACTIONS 

The procedures to be implemented (when audits or data analysis 

indicate the project has deviated from procedural requirements) are 

described below. 

When any of the checks given in Section 13.0 for field measurements, 

other than those for the gas chromatograph (GC), indicate instru

mentation or measurement error, the following corrective actions will be 

taken: 

0 Repeat the measurement to check the error. 

o Check for all proper adjustments for ambient conditions such 

as temperature. 

o Check the calibration. 

o Replace the instrument or measurement devices. 

When instrumentation or measurement error are indicated while 

operating the GC, the following corrective action procedures will be 

followed: 

o Reanalyze. 

0 Check calibration. 

o Run blanks. 

o Check for contaminated syringes/plumbing, 

o Recalculate data. 

The QA officers are responsible for their respective areas of 

involvement. Predetermined methodology, limits of acceptability, and 

required sample handling are listed in Tables 4-1 and 5-1. Corrective 

action required to conform to the specifications will be recorded by the 

QA officer and reported to the Project QAC within 3 days. Corrective 

actions will be documented using the Corrective Action Checklist given 

in the Appfendices in the section "Standard Forms to be Used" and included 

in the QA/QC report to the management. 
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15.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Quality assurance reports will be compiled periodically over the 

course of the project. QA reporting will be tied to the completion of 

various elements of the work rather than to general time periods. QA 

reports will be submitted by the Project QAC to management within 7 days 

following the completion of defined task elements. 

The QA sampling reports from the Project QAC will contain copies of 

the following information, where appropriate: 

o Field log. 

o Station log (from marine sampling). 

o Sample log. 

o Chain of custody forms. 

o Packing lists. 

o Corrective action checklist. 

o Systems audit checklist. 

o Sampling alteration checklist. 

The completed forms will be accompanied by a technical memo from 

the Project QAC summarizing the reports and noting significant quality 

assurance problems that arose during the reporting period. 

Data along with the appropriate quality control information will be 

reported separately when the information is received. The handling and 

contents of the data reports are discussed in Section 9.0, Data 

Reduction. 
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17.01 APPENDIXA 

17.01.01 Audit 

A systematic check to determine the quality of operation of some 

function or activity. Audits may be of two basic types: 1. perfor

mance audits in which quantitative data are independently obtained for 

comparison with routinely obtained data in a measurement system, or 2. 

system audits of a qualitative nature that consists of an onsite review 

of a laboratory's quality assurance system and physical facilities for 

sampling, calibration, and measurement. 

17.01.02 Data Quality 

The totality of features and characteristics of data that bears on 

their ability to satisfy a given puiT>ose. The characteristics of major 

importance are accuracy, precision, completeness, representativeness, 

and comparability. 

17.01.02.1 Accuracy. The degree of agreement of a measurement (or an 

average of measurements of the same thing), X, with accepted reference 

or true value, T, usually expressed as the difference between the two 

values, X-T, or the difference as a percentage of the reference or true 

value, 100 (X-T)/T, and sometimes expressed as a ratio, X/T. Accuracy 

is a measure of the bias in a system. 

17.01.02.2 Precision. A measure of mutual agreement among individual 

measurements of the same property, usually under prescribed similar 

conditions. Precision is best expressed in terms of the standard devia

tion. Various measures of precision exist depending upon the "pre

scribed similar conditions." 

17.01.02.3 Completeness. A measure of the amount of valid data ob

tained from a measurement system compared to the amount that was ex

pected under correct, normal conditions. 

17.01.02.4 Representativeness. Expresses the degree to which data 

accurately and precisely represent a characteristic of a population, 

parameter variations at a sampling point, a process condition, or an 

environmental condition. 
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17.01.02.5 Comparability. Expresses the confidence with which one data 

set can be compared to another. 

17.01.03 Data Validation 

A systematic process for reviewing a body of data against a set of 

criteria to provide assurance that the data are adequate for their 

intended use. Data validation consists of data editing, screening, 

checking, auditing, verification, certification, and review. 

17.01.04 Environmentally Related Measurements 

A term to describe essentially all field and laboratory investiga

tions that generate data involving: 1. the measurement of chemical, 

physical, or biological parameters in the environment; 2. the determin

ation of the presence or absence of criteria or priority pollutants in 

waste streams; 3. assessment of health and ecological effect studies; 

4. conduct of clinical and epidemiological;investigations; 5. perfor-

mance of engineering and process evaluations; 6. study of laboratory 

simulation of environmental events; and 7. study or measurement of 

pollutant transport and fate, including diffusion models. 

17.01.05 Performance Audits 

Procedures to determine quantitatively the accuracy of the total 

measurement system or component parts thereof. 

17.01.06 Quality Assurance 

The total"integrated prograra for assuring the reliability of moni

toring and measurement data. A system for integrating the quality 

planning, quality assessment, and quality improvement efforts to meet 

user requirements. 

17.01.07 Quality Assurance Program Plan 

An orderly assembly of detailed and specific procedures that delin

eates how data of known and accepted quality data are produced for a 

specific project. A given agency or laboratory would have only one 

quality assurance plan. 
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17.01.08 Quality Assurance Project Plan (QAPP) 

A detailed plan of samples to be obtained and analysis to be per

formed to quantitatively identify the isnvironmental hazard of a specific 

site. Each site has its own plan. 

17.01.09 Quality Control 

The routine application of procedures for obtaining prescribed 

stanciards of performance in the monitoring and measurement process. 

17.01.10 Standard Operating Procedures (SOP) 

A written document that details an operation, analysis, or action 

whose mechanisms are thoroughly prescribed and that is commonly accepted 

as the method for performing certain routine or repetitive tasks. 
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1.0 INTRODUCTION 

This sampling plan has been developed for the Midway Landfill, located in 

che Cicy of Kent, Washington, as part of the remedial investigation and 

feasibilicy study being conducCed for Che site. The sampling program developed 

for the site is designed to provide che daca necessary Co formulace and 

evaluaCe alcernacive remedial acclons and Co develop Che conceptual design(s) 

of Che preferred remedial action for final sice remediaCion, consisCenC wich 

State (Including Chapcer 70.I05A RCW), Federal (including CERCLA, RCRA, TSCA), 

and local policies and guidelines designed Co procecc human healch and Che 

environmene. 

1.1 SITE LOCATION AWD DESCRIPTION 

The Midway Landfill is a privaCely owned landfill chac was operated by the 

City of Seaccle Solid Wasce Ucillcy from 1966 to 1983. The siCe consiscs of 

approxlmacely 60 acres, located ac SouCh 248ch and Pacific Highway Souch, 

Inside Che City of Kent, and is approxlmacely 16 miles souCh of Seaccle. the 

sice is bordered on the east by IncersCaCe 5. The sice was formerly che 

locadon of a gravel mining operaClon and a peac bog lake. Lake Mead. The. 

regional seccing and slCe boundaries are shown on Figure 1. 

Alchough Che facillcy was Co be operaced only as a non-pucrescible 

landfill accepcing demolition and cransfer sCation wasces, ic has been reported 

thaC unknown quancicies of solvencs, organic and inorganic chemicals, heavy 

mecals, and concaminaced dredge macerlals have been placed at Hidway. 

The preisence of methane and ocher gases generaCed during che decomposition 

process of the landfill materials presenCs potential chreacs Co human healch 

and Che environmene at Che site. AddlClonally, Chere Is concern over Che 

possible presence of organic vapors from solvencs and oCher organic compounds 

allegedly disposed in Che landfill. 

The groundwacer analysis performed on Che sice monlcorlng wells indicaced 

che presence of heavy mecals and organics concamlnadon. The presence of 

meChane gas in Che landfill and migraClon of che gas off the propercy has also 

caused concern over safeCy issues for surrounding residences and businesses. 

Currencly, the Seattle Engineering Department is investigating options for 
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closure of the site under State of Washington solid waste guidelines. As part 

of this effort, geotechnical and hydrological investigations were performed and 

alcernacives for closure of Che sice have been developed. The Seaccle 

Engineering DeparCmenC has compleced a series of field InvescigaCions ac che 

landfill sice since 1982, including a sysCem of mechane flares and scandplpes 

chroughouc Che facillcy, shallow and deep gas probe clusCers for gas 

monlcorlng, and groundwacer monlcorlng wells. Mosc recencly, Che City has 

direcced Che Implemeneadon of a gas conCrol syscem which consiscs of a curcain 

of gas excracdon wells around Che perimecer of Che sice , a gas collecClon 

syscem of piping and headers, and Cemporary blowers and flares Co bum Che gas. 

The Cicy is currencly compledng che syscem and will conscrucc a single 

permenenC blower and flare syscem Co serve the gas collection system. 

Recencly, che DeparCmenC of Ecology and Che Cicy of Seaccle have Inscalled 

offsite gas excracclon wells Co remove gas which has migraced offsite co Che 

ease and norchwesc of che landfill. 

1.2 SCOPE OF FIELD ACTIVITIES 

The field acdvicles for Che Remedial Inveseigadon of Midway Landfill are 

described in Chls sampling plan. The scope of Che field accivicies was 

developed based on an evaluadon of exisdng InformaCion, idendflcadon of 

daca gaps and che excenC of daCa gaps, and Che Idendflcadon of Che Cypes and 

exCene of daca needed Co formulace remedial acdon alCemadvies. Background 

informadon reladng Co che sice and Che resulcs of previous sampling and 

fflonicoring efforcs may be found in Che "Forward Planning DocumenC for Hidway 

Landfill", daced March 7, 1985, prepared by Black & Veacch for che SCace of 

Washingcon, DeparCmenC of Ecology. 

RecenC field InvescigaCions and evaluadon efforcs relaced Co che gas 

nigradon problem have resuleed in an acceleraced schedule for addlclonal RI 

acdvicles wich regard eo gas relaCed problems. This RI Sampling and Analysis 

Plan has been revised Co complemene ongoing gas relaCed inveseigadons 

conducCed under ocher work assignmencs. 

The following secclons presenc a summary of Che remedial inveseigadon 

objecdves, a brief descripcion of daCa currencly available, and a descripcion 

of che field acdvicles designed co obCain Che daCa needed Co meet che remedial 

inveseigadon objectives. Included is a summary of che Cypes of samples Co be 

obcalned, Che numbers and locacions of samples, sampling methods, and 
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laboracory analyses. The Quallcy Assurance Project Plan, which describes 

sample handling, analytical chemistry, sample chain-of-custody, and other QA/QC 

procedures, is provided as a separate document, as is che Sice Healch and 

Safecy Plan. 
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2.0 REMEDIAL INVESTIGATION FIELD ACTIVITIES 

The purpose of Che field acdvicles phase of che remedial inveseigadon 

for Hidway Landfill is eo obCain sufflcienC daCa to identify the magnitude and 

the extent of contaminant and gas migration and Co assess remedial action 

alternatives during Che feasibilicy sCudy. The collecClon and review of all 

daca developed during Che inveseigadon will be done in a legally defensible 

manner, in accordance wich CERCLA guidelines. 

The inveseigadon will consisc of accivicies eo be conducCed in four major 

areas: geologic inveseigadons; hydrologic Investigations including 

groundwater, surface wacer, and leachace; a gas emission/air quallcy 

inveseigadon; and an inveseigadon Co idenclfy recepcors including inieial 

endangermene assessmenc acdvicles. In general, che cechnical objecdves of 

Che inveseigadon Include the following: 

o Define subsurface scraclgraphy and geohydrology ac che Hidway Landfill 

slCe. 

o Define Che naCure and exCene of waCer, air, and soil? concamlnadon ac 

Che Hidway Landfill siCe Co support a subsequenc remedial acClon 

feasibilicy scudy. 

o Define Che nature and extent of landfill gas subsurface migration 

adjacent Co Che Midway Landfill siCe in supporc of currenC Inieial 

Remedial Heasures (IRM'S) and ongoing gas Inveseigadons. 

0 DeCermlne Che effecciveness of che gas concrol sysCem ImplemenCed ac che 

Midway Landfill sice by the CiCy of Seaccle. 

o Expand on Che exisClng Cechnical daCa base Co decermine adequacy of che 

proposed Cicy of Seaccle final closure plan for Midway Landfill. 

o Further identify potential offsite contamination receptors adjacent to 

the Midway Landfill site. 



2.1 GEOLOGIC INVESTIGATION 

2.1.1 Subsurface Stratigraphy 

2.1.1.1 Objectives 

Definidon of che subsurface scraclgraphy ac che Midway Landfill is 

cricical in undersCanding che occurrence and movemenc of landfill conCaminadon 

(landfill gas and leachace) aC che site. RepresenCaClve geologic samples 

collecCed from boreholes compleced in. and around che landfill (during 

inscallacion of gas probes, leachace wells, or groundwacer monlcorlng wells) 

provide Che basis for idendfylng sCradgraphic unics and delineadng che 

excene of chese unics over che sice and condguous areas. Geologic logs of 

boreholes are used Co conscrucc geologic cross secclons of che siCe chac deplcc 

subsurface condidons and describe key sCradgraphic unics. 

2 . 1 . 1 . 2 E v a l u a d o n of E x i s d n g Daca 

^ e drafc "Envlronmencal ImpacC ScaCemenC for Closure-Midway Landfill", : 

Cicy of Seaccle, 1985 includes cross secclons Chrough Che landfill Chac ucilize 

exisClng monlcorlng wells as conCrol poincs. These, cross secclons delineaCe 

landfill macerlals and glacial sCraCa beneach Che fill area and adjacenc 

properdes, down eo an elevadon of abouc 225 feec above mean sea level. 

SCradgraphic idendficadon and dellneaclon of conCacCs between strata are 

estimated over much of the site, however, mainly due to the limited quality of 

geologic samples provided by Che air roeary drilling Cechnique ChaC was 

udllzed in inscallacion of many of Che monlcorlng wells and gas probes. The 

thickness and exCenc of Che glacial unics underlying Che landfill and 

surrounding area need Co be deCermlned more accuraCely, especially Che 

finer-grained sCraCa (silcs and clays) which appear Co Influence groundwacer 

occurrence and movemenc. Subsurface condidons should also be defined beyond 

Che boundaries of Che landfill by udllzing geologic informadon from offsice 

monlcorlng wells, gas probe boreholes, and wacer supply wells. 

2.1.1.3 Sample CollecClon and Analysis Radonale 

Additional subsurface information will be obtained from new monitoring 
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wells, leachate wells, and landfill gas probes to be installed in and around 

the landfill. Cable tool and hollow stem auger drilling methods will be 

employed to obtain representative geologic samples at regular depth intervals 

using standard ASTM split spoon meehods. These new geologic daCa will be 

Ineerpreced in conjuncdon wich exisdng cese boring informadon Co furcher 

define subsurface condidons in Che vicinicy of che sice. DeCails regarding 

locacions, depths, and installation methods for new landfill gas probes and 

monitoring wells are described in subsequenc secCions of chis sampling plan. 

2.1.2 Soils Investigation 

2.1.2.1 Objecdves 

The objeccive of soils inveseigadons aC che Hidway Landfill site is 

deeermlnadon of any soils concamlnadon which has occurred due Co pase 

disposal pracdces ac Che sice and any new soils concamlnadon which may be 

occurring due Co mlgracion of concaminancs offsite. 

2.1.2.2 Existing Daca 

Near surface soils comprise Che upper six feec of Che scudy area. Records 

of boreholes Indicace Chac Chere is no sice cap on Che landfill sice Icself, 

and chac Che fill generally consiscs of a dark gray Co black mixcure of 

decomposed paper, plasdc, sceel, wood, and some soil used for fill maCerial or 

daily cover. Boreholes in che perimeCer of Che landfill show near surface 

soils consisdng of brownish gray fine Co coarse sands. The characeerisdcs of 

"Terminal 5" sedimenCs which were deposiced ac che sice in recenc years has 

been deCermlned, and Chose maCerials do noc appear Co be dangerous wasCes wich 

respecC Co SCaCe of Washingcon dangerous wasce crlceria. Those sedimencs are 

currencly scored on che surface of che landfill on an approxlmacely one acre 

sice, and apparencly will be graded and covered as a pare of che overall 

closure plan for che sice prepared by Che Clcy of Seaccle. The closure plan 

for Che sice will include final grading of che sice, filling of Che remaining 

pond areas ac Che sice which currencly creaCe an infilcraCion problem inco che 

fill macerial, and a final soil cap of relaclvely Impermeable unconCaminated 

soil to retard infiltration. 
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2.1.2.3 Sample Collection and Analysis Rationale 

No further sampling or analysis of existing onsite soils or the "Terminal 

3" sedimencs will be compleced as a pare of Che remedial Invesdgation. 

Adequate daca exlscs Co define che quallcy of chese geologic macerlals and the 

site closure plan will totally cover Chese macerlals wich a cap of 

unconcaminaCed relaclvely impermeable soil. 

soils have not been characterized Co dace wich respecC Co 

conCamlnanc mlgracion from Che Hidway Landfill sice. Soil concamlnadon could 

occur locally due Co leachace seeps origlnaclng from wichln che subsurface 

scraCa of che landfill macerial. or from concaminaced surface runoff. 

Therefore, soils samples from approxlmacely 20 seep locacions around Che 

perimecer of Che landfill will be obCalned Co characCerlze any poCendal 

soils concamlnadon caused by leachaCe or surface wacer runoff. These samples 

will be obcalned using a shallow soils coring device aC Che 0-2 fooc depch in 

Che immediaCe area of seeps which are discovered during che remedial 

inveseigadon. Several soil cores from Che ImmediaCe area of Che seep will be 

composlced Co prepare a single homogenous soil sample for laboracory analysis. 

Each sample will be exCraceed in Che laboracory and analyzed for Chose 

paramecers llsced in Table 6. 

2.2 HYDROGEOLOGIC INVESTIGATION 

2.2.1 LeachaCe CharacCerlzaCion ' 

2.2.1.1 Objecdves 

The objecdves of leachace characCerlzaCion are (1) eo decermine Che 

chemical characCerlsclcs of leachace by sampling of monicor wells and 

subsequenc laboracory analysis, (2) Co determine Che dlscribudon of leachace 

wlchin and adjacenc Co Che fill maCerial, and (3) Co deCermlne hydrogeologic 

characCerlsclcs of che leachace for purposes of evaluating che potendal for a 

fuCure leachace wlehdrawal and ereacmenc program. 

Leachace samples are useful in landfill Inveseigadons Co evaluaCe Che 

chemical composicion of che leachaCe as a source of groundwacer concamlnadon. 

Definidon of key indicacor paramecers in leachace from a pardcular landfill 
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can provide a means of cracking groundwater contamination away from the 

landfill. The distribution of leachate, as indicated by moisture content of 

geologic fill samples and leachate fluid level measurements, is important in 

evaluating the geometry of the leachate saturated zone and the potential for 

horizontal and vertical leachate migration. The ability to influence the 

dlscribudon of leachace, as determined by pump CesCs and well drawdown tests. 

Is important in evaluating che feasibilicy of leachace CreaCmene or ocher 

approprlaCe remedial acclons. 

2.2.1.2 Evaluadon of Exlscing DaCa 

The drafc "Envlronmencal ImpacC Scacemenc for Closure-Hldway Landfill", 

(ClCy of Seaccle, 1985) presenCs fluid levels and chemical daca from Cwo wells 

compleced in-che landfill macerial. Fluid levels indlcaCe ChaC waCer is 

collecCing In a perched condldon above che local waCer Cable. Chemical daca 

from leachaCe analysis shows elevaced concencradons of cypical leachace 

paramecers (CoCal dissolved solids, ammonia niCrogen, and iron). Alchough 

Chese daca are useful, addlclonal leachace wells inscalled In other parts of 

Che landfill are needed Co define fluid levels and leachaCe quallcy across Che 

sice. 

2.2.1.3 Sample CollecClon and Analysis Radonale 

A eocal of chree addlclonal leachaCe monicor wells will be inscalled 

wichin che Hidway Landfill ac Che approxlmaCe locations shown on Figure 3. 

Borings will be completed using che hollow seem auger drilling mechod unless 

anciclpaced Cocal depehs of che borings are such chac a differene mechod is 

required. Final decision on boring locadoii and drilling mechod will be made 

during decalled sice planning acdvicles. The andclpaCed depehs and screened 

Incervals of Che leachace monicor wells are shown in Table 1. Each borehole 

will be drilled Co a depCh below che boCCom of Che fill sufflcienC Co 

characCerlze elll and advance oucwash deposics. Geologic samples will be 

collecced from Che fill and che sCraCa below che fill aC 5-fooC inCervals. The 

zone below che fill will be backfilled wich benConice slurry grouc chrough che 

hollow seem auger to prevent downward migration of leachate below Che fill 

macerial. SubsequenCly, well developmenc tests to determine landfill 

permeability will be performed. Test methods will be the same as those 



utilized on groundwater monicor wells. Also, fill samples will be cesced for 

molscure coneenC eo decermine che zone of saCuraclon wichin che fill ac che 

drilling locacions. 

One of che leachaCe monicor wells will be InsCalled wich a minimum 4-lnch 

ID sceel casing Co allow higher flow race pump cesdng for drawdown cescs. 

Drawdown Cescs may be performed using che larger diameCer leachace well Co 

decermine Che area of influence of Che well for leachace wlehdrawal as pare of 

a fuCure leachate wlehdrawal and ereacmene feasibilicy sCudy. Addlclonal 

leachate monicor wells or, if approprlaCe, onsite Cicy of Seaccle gas 

excracdon wells will be used in conjuncdon wich Che wlehdrawal well Co 

decermine leachaCe drawdown characeerisdcs. Decisions regarding che exacc 

locaCion of and specificaCions for che larger dlameCer leachace well will be 

made during decalled sice planning acdvicles. Drawdown cescs will be 

conducCed at a fuCure daCe when all necessary faclllcles are In place and 

operadonalJ 

LeachaCe monicor wells will be sampled using Che same meehods and analyzed 

for Che same paramecers described in Che groundwacer monlcorlng secdon of chls 

sampling plan (see Table 3). 

2.2.2 Groundwacer Hydrology and CharacCerlzaCion 

2.2.2.1 Objecdves 

The major objecdves of Che groundwacer pordon of che hydrogeologic 

inveseigadon are Co decermine che exCenC and oigradon race of groundwacer 

concaainadon ac Che Midway Landfill. This deeermlnadon requires an 

understanding of Che occurrence, movemenc, and quallCy of groundwaCer in Che 

earch macerlals beneach and adjacenc co che landfill. Properly conserucced and 

locaCed monicor wells provide geologic, waCer level, and waCer quallcy daCa. 

•These daca allow deeermlnadon of horizoncal groundwacer flow direcdona, 

vertical groundwacer gradiencs, groundwacer nigradon races', and groundwacer 

quallcy, and enable Che impacCs of Che landfill on Che groundwacer sysCem Co be 

evaluaced. 

2.2.2.2 Evaluadon of Exisdng DaCa 

The exisdng moniCor well necwork on and adjacenc to the landfill is shown 
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in Figure 2. As noted in the Geologic Investigation section of this sampling 

plan, the existing data do not allow sufflcienC dellneaclon of geologic unics 

Chac may influence groundwater occurrence and movement in the vicinity of the 

landfill (sand/gravel versus silt/clay). In addition, Che exisdng monicor 

well necwork does noC allow adequaCe deeermlnadon of groundwacer flow 

dlrecdons in che wacer Cable'aquifer, verdcal groundwacer gradiencs from the 

water table to deeper hydrogeologic unics, or Che extent of groundwater 

contamination from leachace generaCed by landfill. Records of waCer wells in 

che area have been udllzed Co compile a generalized regional groundwacer flow 

map, and a wacer well inveneory for Che ImmediaCe vicinicy of che landfill has 

been compiled by che CiCy of Seaccle. A waCer well invenCory can provide 

useful offslCe geologic information, and is also necessary to determine the 

pocendal ImpacCs of ground waCer conCaminadon on local waCer supply syseems.. 

2.2.2.3 Sample CollecClon and Analysis Radonale 

A. Wacer Well Inveneory 

An InvenCory of waCer wells wichin 1 mile of Che landfill boundary will be 

compiled. The iniclal invenCory will consisc of Cabuladng waCer well records 

on file aC Ecology and aC che Clcy of Seaccle Engineering DeparCmenC. Local 

munlciplaicles and udllcies will be conCacced as necessary Co decermine che 

buildings wichin 1 mile of Che landfill chac are served by a public or privace 

waCer supply syscem. 

Privace wells no longer used for waCer supply may be accessible for waCer 

level and or waCer quallcy measuremenCs. If necessary, conCacCs wlch 

individual land owners will be made co confirm locacions of privace wells. 

These efforcs will be coordlnaced wich Che communlcy relaCions officer for Che 

proJecc. 

Locacions of public supply, induscrial, domesdc, and ocher waCer wells 

will be plocced on a map, and che records of Chese wells will be compiled. The 

service areas of waCer udllcies will also be delineaced on Chls map. The map 

and associaCed well logs vlll be udllzed Co selecc offsite wells for possible 

wacer level measuremenCs and sampling, and Co assess Che suscepcibilicy of 

wacer supply wells to contamination by groundwater migrating offsite from the 

landfill. 
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B. Groundwacer HoniCor Well Inscallacion 

A coCal of 17 new groundwacer monicor wells'will be Inscalled in che 

vicinicy of che Hidway Landfill, ac approxlmaCe locacions shown on Figure 3. A 

Cwo-phased approach will be used Co drill and inscall Che wells, wich wells 

W1-W8, W U , and.WIS (along wlch Che Chree leachace wells) included in Che first 

phase. Subsequently, wells W9, WIO, W12-W14, W16, and W17 will be drilled and 

Installed. The two-phased approach will allow the wells in those areas deemed 

most critical to be installed on a fasC-Crack basis. Some of Chese new wells 

will screen Che uppermose waCer Cable, while sele.;:eed wells will be drilled 

below che waCer Cable Co decermine geology, and waCer levels wich depch. The 

anciclpaced depehs and screened Incervals of new moniCor wells are given in 

Table 1. AcCual boring depehs and screen incervals will be deCermlned in che 

field by proJecC ceam geoCechnlcal engineers and hydrogeologiscs. 

In order to deCermlne whecher slgnlficanc differences exisc in che waCer 

quallcy becween che upper wacer cable and wacer cable beneach Che confining 

layer, dual compledon wells will be placed aC locacions W1-W3, WS, Wil, W13, 

and W15. Dual compledon wells will be compleced In a single boring, and one 

or cwo gas probes will be Inscalled In selecCed monicor well boreholes. A 

schemaCic drawing of Che proposed InsCallaClon cechnique for dual compledon 

wells and probes is shown in Figure A. 

The drilling eechnlques Co be used Include che hollow seem auger Cechnique 

and Che cable Cool mechod. Alchough Che hollow sceo auger drilling cechnique 

provides excellenc geologic samples, che mechod is generally limiced Co depehs 

of abouc 100 feeC. The mechod will noC be applicable eo all monlCor well 

compleClons because Che waCer Cable appears aC depehs of over 100 feeC in 

porclons of che sice area. An al.eernace drilling Cechnique chac provides 

SufflcienC geologic sampling concrol is Che cable Cool mechod, which will be 

utilized Co inscall monlCor wells aC depehs beyond che capabillcy of che hollow 

scea auger. Ocher drilling eechnlques including Che "Odex" drilling mechod 

or yarladons of Che air roCary mechod will be used if unusual or difficulc 

drilling condidons are encountered. 

Geologic samples will be collecCed during drilling of Che boreholes. 

Samples will be collecCed ac 5 fooc incervals by driving a core sampler ahead 

of che borehole inco undlsCurbed earch caacerials. The core sampler will be 

cleaned beCween uses wich a decergenc soluCion, followed by Cap waCer and 

disdlled wacer rinses. 
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The depch of monicor well compledon will be selecCed based on Che 

geologic characeerisdcs and reladve degree of saCuraclon of formaclons 

penecraced. Screens in wacer cable monlcorlng wells will be placed such that 

the tops are above the water table to allow for fluctuations. Upon reaching 

che appropriate depch, a 2-inch diameeer PVC well screen and riser pipe will be 

inscalled chrough che auger (hollow seem) or casing (cable Cool). The annulus 

around each well screen will be filled wlch an appropriaCely sized sand pack, 

followed by a benConice pelleC seal. A benconiee slurry grouC seal will then 

be placed around the PVC casing up to land surface, or to the elevation of the 

next well or probe screen for dual compleClon wells. Each seal will be allowed 

sufflcienC Clme Co seC prior Co condnuing wich addlclonal borehole operadons. 

The augers or casing will be pulled during che backfill process, ensuring chac 

che sand and gravel pack and seal are securely Inscalled. 

The wells will be secured ac land surface by an approprlaCe diameeer sceel 

proceccor pipe or a sceel flush-mounc valve box or monumenc, depending on che 

locadon of Che well. A locking cap will be Inscalled on each valve box or 

monumenc Co provide securicy for well caps. A permanenC wacer level measuring 

poinc will be inscribed on each PVC well casing, and Chls measuring poine will 

be leveled by a licensed surveyor Co Che nearesc 0.01 fooc mean sea level 

dacum during che ground survey cask. 

Augers and ocher down-hole componencs of Che drilling rig will be sceam 

cleaned prior Co drilling ac Che sice, beCween boreholes, and prior Co leaving 

the sice. HoniCor well casings and screens will be sceam cleaned prior Co 

inscallacion. Cucdngs and fluids from Che drilling operadon will be 

sCockpiled on che landfill propercy for approprlaCe disposal. 

C. Hydraulic Conducdvicy DeCermlnadons 

Selecced core samples of sand and gravel scraCa will be submieced Co a 

soils laboracory for grain size analysis. SelecCed fine grained scraCa (silC, 

clay) encouncered in boreholes will be sampled wlch a Shelby Cube and cesCed 

for verdcal hydraulic conducdvicy. Slug Cescs (rising and falling head) will 

be performed on all new monlcorlng wells Co deCermlne hydraulic conductivity of 

che water bearing formations penetrated. 

D. Monitor Well Sampling 
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A dedicated bladder type displacement pump will be installed in each new 

monitor well, with access for manual measurement of water levels and attachment 

of equipmenc to power the pump. Existing monitor wells, and water supply wells 

used as background indicators, will be sampled using in-place pumps or 

appropriate bailers or pumping devices carried into the fiel'd. 

Prior to iniclal sampling, a complece round of waCer level measuremenCs 

will be made for all exisdng monicor wells and Che volume of waCer scanding in 

each casing will be calculaCed. An approprlaCe number of casing volumes will 

be evacuaced prior Co collecCing che sample from Che pump discharge or by 

bailer. 

Prior Co inidadon of drilling acdvicles, che 14 exisdng usable monicor 

wells (groundwacer and leachaCe wells InsCalled by the City of Seattle) will be 

sampled, including HW-1, MW-2A, HW-3, HW-4, HW-7, BH-IA, BH-IB, and BH-2 to 

BH-8. Additionally, two water wells identified from the water well inventory 

in Che local area will be sampled Co deCermlne background wacer quallcy for Che 

local groundwacer resource. As each new groundwater and leachace well is 

compleced and cesced during Che firsc phase of Che drilling program, ie will be 

Inidally sampled. DaCa from sampling of che exisdng and newly Inscalled 

firsc phase wells will Chen provide infonoadon which will be used Co finalize 

Che locadon of second phase well insCalladons. During Che second phase of 

well inscallacion, each well will be sampled as ie is inscalled and developed. 

AC Che compledon of Che second phase of well InsCallaClon, a second round of 

sampling will be conducced on all compleced wells. Thus, aC che conclusion of 

che monicor well inscallacion program, each exlscing and newly inscalled well 

will have been sampled cwlce. Addlclonal sampling rounds will Chen be 

conducCed aC incervals of approxlmacely 12 weeks, allowing Cwo weeks for well 

purging and sample collecClon and Cen weeks for laboracory analysis of samples 

and incerprecadon of wacer quallcy daCa. Each monlCor well and waCer supply 

well will be sampled a Cocal of four Clmes during che RI ooniCoring period, 

providing for seasonal variations in wacer quallcy and Insuring a ninlmua 

number of samples for scadsdcal evaluadon of che daca base. 

Each sample will be cesced for field paramecers aa soon as ic is 

collecCed. Paramecers will include pH, conducdvicy, and CemperaCure. A 

Hlcrocox measuremenc will also be made Co deCermlne sample coxlclcy using 

indicacor bacCeria which reace rapidly Co coxic stress. A head space analysis 

will also be conducted on appropriate sample containers using the OVA GC/FID to 

detect total organics and to develop a chromatographic fingerprint of each 
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sample. Samples for metals will be passed through a 0.45 micron filter prior 

to preservation with acid. Other samples will be placed in appropriate bottles 

and preserved according Co che applicable analydcal cechnique. All samples 

will be accompanied by a chain of custody form. Field measurements and well 

evacuation procedures will be recorded and included in the sampling record. 

In addition eo sample collecClon in monicor wells, waCer level 

measuremenCs will be made on a monChly basis during Che RI field investigation 

period aC each exisdng well siCe. Wacer level measuremenCs will also be made 

aC Che time of sampling of each well. 

E. Water Sample Analysis 

In addition Co Che field paramecers and waCer level measured ac Che dme 

of sample collecClon, groundwacer and leachaCe samples will be analyzed in che 

laboracory for che paramecers lisCed In Table 3. These paramecers are based on 

consdeuencs cypically found in landfill leachaCe, and resulcs of chemical 

analysis for samples from exisdng monicor wells ac Che Hidway Landfill (Cicy 

of Seattle, 1985). This Use of parameters was selected to allow 

CharacCerlzaCion of background wacer quallcy from wacer supply wells used for 

Chac purpose and dellneaclon of coneaminacion by landfill leachaCe. 

Since hazardous subscances or macerlals concainlng hazardous subsCances 

were disposed of ac che landfill, priority polluCanc analyses will be conducCed 

on all inieial samples in addidon to chose paramecers included in Che ScaCe of 

Washingcon Hinimum Funcdonal SCandards for solid waste faclllcles. CERCLA 

guidance requires this approach to insure that sice characCerlzaCion bias is 

noc InCroduced due eo limiced analysis of samples based on predicCed or likely 

Cypes and levels of conCaminadon. 

Upon receipt of Che daCa from che inieial analyses, an accempc will be 

made Co correlace Che degree of concamlnadon presenc wich indicacor 

paramecers. If such a correladon can be made, subsequenc rounds of sampling 

nay proceed wlch analysis of selecced Indicator paramecers. Likely candidaCes 

for such paramecers are IndicaCed by Che presence of an ascerlsk in Table 3. 

Decisions regarding paramecer selecdon for groundwacer and leachace samples 

will be made based on che waCer quallcy daca accumulaCed during each sampling 

round and any crends which develop during subsequenc rounds. 

2.2.3 Surface Wacer Quallcy Investigation 
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The objectives of the surface water quality investigation at Midway 

Landfill are listed below: 

o evaluate the effect of infiltration upon leachate production 

o measure the quantity and quality of scormwater entering the landfill 

from the I-S drainage area 

o determine what efface preciplCadon induces upon monlcorlng well levels 

and evaluaCe Che efface on well levels from Che onsite North and Hiddle 

ponds 

o identify and characterize surface seeps in the area adjacent to the 

landfill ^ 

2.2.3.1 Existing Data 

A limited amounC of daca is available Co quancify Che amounc of inflow 

resuldng from Che I-S drainage sysCem. Wacer level plocs produced from 

monlCor wells locaCed onsite do not indicace a clear crend wich reladon Co 

Influenc SCormwaCer. The configuradon of Che drainage piping necwork wichin 

Che landfill has noC been clearly defined. WaCer quallcy measuremenCs are 

available for Che waCer chac is Crucked ouC of Che landfill from che Norch 

Pond, buc wacer level measuremenCs have noC been recorded for Che pond. 

Ac presenc Cwo subsurface zones of saCuraclon have been Idenclfied. One 

is above Che wacer Cable and is a more or less isolaced body of wacer. The 
j 
i ocher wacer Cable is much deeper and occurs wichln che Advance OuCwash. 

However, boch zones of saCuratlon are believed Co be recharged by preciplCadon 

I falling in or around Che landfill, from ponded surface wacer around Che 
i . • • 

perimeCer of Che landfill, and from surface wacer dlrecCed inCo Che landfill 

from ease of 1-5. 

As previoualy reporced ("Forward Planning DocumenC, Hidway Landfill", 

Black & Veacch, 1985), Che landfill does noc yield surface waCer ouc of its 

boundaries. The Chree ponds locaCed on Che propercy receive on and offsite 

drainage, as well as seeps from the fill material. 
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2.2.3.2 Sample Collection and Analysis Rationale 

The sampling program for assessing surface water will include the use of 

flow measurements and physical/chemical analysis. To quantify the amount of 

storm water entering the site, flow meters will be placed at the culvert that 

enters the landfill at the northeastern corner, and at the manhole located east 

of Che sice, as indicated on Figure 7. The flow meters to be used will be 

level sensor meters (ISCO type) Chac will be criggered during sCorm eyencs. IC 

is expecCed Chac ac a minimum, cwo scorm evencs will be monitored. To assess 

whether influent SCormwaCer Induces changes in waCer quality, a limiced 

analysis will be done on the composite stormwater samples. The parameters for 

the analyses are listed in Table 4. Information will be gathered at the 

meterological stations (addressed in a later Air Quality Monitoring section) 

concerning the duration of the storm events and the amount of rainfall and 

evaporation. 

To evaluate the amount of runoff entering the Hiddle and North ponds, 

staff gauges will be placed in each pond with levels marked in 0.01-foot 

gradadons. Daily readings of the gauges will be taken throughout the duration 

of field activities. A survey of the ponds will be completed Co decermine 

Chelr volume and capacicy. Samples will be collecced and analyzed from each 

pond in accordance wich che paramecers summarized in Table S. 

A field reconnaissance survey will be made Co decermine where seeps are 

locaCed around Che landfill, and aC whae clmes seepage is presenc. Selecced 

seeps and shallow gas probes which concain sCanding wacer will be sampled ac 

lease once for chose compounds listed in Table 3. It is expected that 

approximately 20-25 liquid samples will be analyzed. In addition, 

approxlmacely 20 soil samples will be collecCed aC selecCed seeps or relaced 

offsite locacions and analyzed for Chose paramecers shown in Table 6. 

2.3 GAS EMISSION AND AHBIENT AIR INVESTIGATIONS 

Gases produced by Che landfill require furcher characCerlzaCion. 

Subsurface mlgracion of mechane has produced measured concencradons above che 

lower explosive limic in offsite residendal and commercial buildings and in a 

high percentage of the offsite gas probes installed by the Department of 

Ecology and the City of Seattle. Emissions of methane, sulfides and organic 

compounds' to ambient air may produce concentrations of some substances 
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exceeding health and safety guidelines. Both gas transport pathways, 

subsurface and ambient air, require assessment during the undisturbed state as 

well as during remedial action efforts. These pathways will be addressed 

separately in this section. 

The City of Seaccle is currencly ImplemenClng a gas concrol plan for 

Hidway Landfill. The plan consiscs of insealllng an acdve gas vendng system 

within Che landfill and burning Che gas in a flare sysCem on Che sice. The 

syscem is currencly operadng on an inCerim basis wich a more permanene 

exhauscor and flare syscem eo be inscalled during che summer of 1986. 

The DeparCmenC of Ecology and che Cicy of Seaccle have also InsCalled gas 

excracdon syseems ac offsite locacions Co che ease and norchwesc of che 

landfill sice in an efforc Co remove subsurface gas in residendal and business 

areas adjacenc Co Che landfill boundary. 

2.3.1 Subsurface Gas Hlgracion 

2.3.1.1 Objecdves 

The objecdves of Che sampling acdvicles assoclaced wich subsurface gas 

mlgracion are Co: 

o expand che currene landfill gas monlcorlng and sampling daCa base 

o decermine effecciveness of Che Midway Landfill gas concrol system 

o better esdmace che presenc exCenC of landfill gas mlgracion 

o idenclfy migraClon conduics and landfill gas accumuladon poincs 

o decermine predomlnanc cransporC mechanisms 

o decermine composldonal changes In gas as ic migraCes away from Che 

landfill 

o determine effectiveness of offsite gas extraction systems and determine 

the need for additional offsite controls 
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2.3.1.2 Existing Data 

Primary sources of existing data related to subsurface gas mlgracion are: 

(1) periodic mechane concencradon measuremenCs made by che Seaccle Engineering 

DeparCmenC aC gas probes in che landfill and ac several nearby areas, (2) 

weekly eo biweekly mechane concencradon measuremenCs made by Cicy of Seaccle 

consulcanCs and local and sCaCe agencies aC permanenC gas probes outside the 

landfill, (3) gas composition measurements made by University of Washington 

personnel at Chree flares in che landfill (July, 1985), (4) well logs and 

conscrucdon diagrams prepared by Golder & Assoclaces for the permanent gas 

probes outside the landfill (June, 1982 and July, 1985), (5) boring and 

installation logs for 73 shallow gas probes, 10 deep gas probe clusters, and 

two gas excracdon wells inscalled by Che DeparCmenC of Ecology, and prepared 

by Black & Veacch and Harc-Crowser & Assoclaces (Occ, 198S Co Feb, 1986), and 

(6) monlcorlng daCa for Ecology gas probes and gas excracdon wells (Dec, 1983 

CO April, 1986). 

This daCa, especially che mechane concencradons aC the permanent probes, 

has indicated that explosive conditions exisc in a relaclvely large area 

surrounding Che landfill. Heasuremencs of combusCible gas levels boch on- and 

offsite have shown levels greacer Chan 60 percenc by volume. Alchough Che 

daca ChaC are presencly available do noc allow che full excene of landfill gas 

mlgracion Co be esdmaCed wich a high level of confidence, mechane 

concencradons do exceed Che lower explosive llmlC (4 percenc mechane by 

volume) over disCances greaCer Chan 1,000 feec from Che landfill boundaries. 

Furchermore, laboracory analyses performed on samples from landfill flares 

indicace ChaC che gas migradng away from che landfill could concain hydrogen 

sulfide, benzene, and ocher hydrocarbon compounds in concencradons sufflcienC 

CO be of concern wich respecC eo public healch if emieced inco ambienc air. 

Several gaps can be idenclfied in Che exisdng daca. These gaps can be 

caCegorized into four general groups: 

o daca needed Co deCermlne coeal and pardal pressure gradiencs in lines 

perpendicular co ehe landfill 

. o daCa perCaining Co Che composicion of Che landfill gas as ie mlgraCes 

from che sice 
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0 data describing manmade and natural migration conduits and accumulation 

points, and the rate and extent of migration 

0 data defining geologic stratigraphy and material properties 

2.3.1.3 Sample Collection and Analysis Rationale 

A. Cas Probe Installation 

Seventy-Chree shallow (10 fooc) gas probes and eleven deep (up Co 100 fooc) 

gas probe clusCers have been inscalled recencly by ehe Deparcmene of Ecology 

around ehe landfill to assess gas mlgracion in Che mosc imporeanc subsurface 

zone. The CiCy of SeaCCle previously inscalled several gas probe clusCers for 

Che same purpose. Gas may be migradng Chrough Che soil and Chrough various 

subsurface conduics such as uCiliey pipes and vaulcs, emerging aC breaks in ehe 

soil surface such as basemene excavadons and aC sewer manholes and ocher 

udllcy surface projecdons, and chrough naCural venes or cracks in che soil 

surface. The sysCem of shallow probes is designed Co deCecc gas in this upper 

subsurface zone in a 500-1,000 fooc perimecer around che landfill in a 

sysCemadc manner eo deCecC explosive concencradons ac or near Che ground 

surface. 

In addidon Co exisdng gas probe InsCalladons, aC lease six addlclonal 

cluscered gas probes will be inscalled during che RI field invesdgaclon ac 

locacions of exisdng shallow probes as shown on Figure 3. Each probe cluscer 

will consisc of Cwo probes screened ae depehs of approxlmacely 10 Co SO and 60 

Co 100 feec, respecCively, as summarized in Table 2. The locacions of. che new 

gas probe cluscers will be selecced Co complemenC daca being collecCed from 

exlscing probes and eighc Co cen deep gas probe cluscers being InsCalled under 

an ongoing separaCe work assignmenC relaCed Co gas migraClon issues. 

A Cypical conscrucdon diagram for Che probe cluscers Is presenCed in 

Figure 6. Borings for Che probes will be drilled wlch a hollow seem auger or 

by Che cable cool mechod wich spile spoon sampling ac 5-fooc depch Incervals. 

Grain size analysis will be performed on selecCed samples. Each borehole will 

have a maximum depCh of 100 feec and will be compleced above Che groundwacer 

Cable. It is noc expected that significant gas migration is occurring in the 

saturated zone below the uppermost water table. 

Additional gas probes will be installed at selected monitor well locations 
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as shown in Table 2 and in Figure 3. The exact number and locations for these 

probes will depend upon the stratigraphy that is observed at the dme of 

installation. Honitor well probes will consist of 1/2 to 3/4-inch Schedule 80 

PVC casing with 0.02 inch slotted screen. Length of screen will depend on the 

stratigraphy encountered at each borehole. Deeper probes will generally have 

longer screen Intervals. 

Each sampling Interval will be surrounded with sand and gravel packs that 

will be sealed above and below with at least two feet of bentonite. The 

benConice seal will be formed from benConite pellets or from a finer granulated 

bentonite material to ensure proper placement around the casings and a secure 

seal to prevent interzonal migration within the borehole. 

B. Gas Probe Honitorlng and Sampling 

Landfill gas monitoring is currently being conducted for shallow and deep 

probes and for selected surface locacions in residendal and commercial 

buildings under Che direcClon of Che DeparCmenC of Ecology and Cicy of Seaccle 

Engineering DeparCmenC. Honleoring for chese locacions is limiced primarily Co 

combusCible gas concencradon wlch Che objecdves of idendfylng areas where 

explosive gaa concencradons may exisc and deCermlnlng exCenc of gas mlgracion. 

The locadon and conscrucdon decails of exisdng City of Seaccle probes are 

presenCed in ehe "Drafc Envlronmencal ImpacC SCaCemenC for Hidway SaniCary 

Landfill Closure,", (SeaCCle Engineering DepC, Augusc, 1985) and selecCed probe 

locacions are also indicaced as "exisdng" probes on Figure 3. Locacions of 

DeparCmenC of Ecology shallow and deep gas probe cluscers are summarized in che 

drafc "Gas Monlcorlng BLepore" by Black & Veacch, Feb, 1986. Landfill gas 

monlcorlng and sampling Co be conducced in accordance wich Chls sampling plan 

is inCended Co enhance Che exisdng daca base and provide addlclonal daCa Co 

achieve Che objecdves of Che gas monlcorlng and sampling cask of Che remedial 

Inveseigadon. 

. Gas monlcorlng will be conducced using Che following procedures: 

o The new syscem of shallow gas probes and deep probe cluscers and 

selecced exisdng Cicy of Seaccle probes will be monicored in a Cime-

correlaced sequence. ExacC sequence will be determined by the field 

monitoring team and approved by Ecology. 
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o Several discrete rounds of monitoring will be conducted on selected 

probes Including approximately 50 percent of shallow probes and all 

operable deep probe clusters. Based on ct^ resulcs of ongoing gas 

monlcorlng, one or more incenslve gas monlcorlng surveys consisdng of 

several measuremenCs of key paramecers in a 24 Co 48 hour period may be 

conducced for selecced probes or wichin selecCed geographic boundaries. 

The equlvalenc of five complece monlcorlng rounds for all Inscalled gas 

probes will be compleced during ehe RI monlcorlng period. 

o Heasuremencs ac gas probes will include ga« pressure and CemperaCure, 

combusCible gas concencradon, hydrogen sulfide, oxygen, carbon dioxide, 

and organic vapor analysis in a survey mode (total organics). In 

addition, barometric pressure will be continuously monitored at an 

appropriate location near or at the landfill during gas monitoring 

acdvicles. 

o Organic vapor analysis will be conducCed in Che chromaCographlc mode ac 

selecced monicored probe locacions in order Co seml-quaneicadvely 

"flngerprinc" Che VOC gas componencs. 

o Gas samples will be obcalned aC approxlmacely five (3) of Che probe 

locacions wlch hlghesc organics concencradons or unique chromaCographlc 

paccem, during each round of monlcorlng. Samples will be obcalned 

using an approprlaCe pumping device in Tedlar air bags or, 

alCernadvely, on Tenax resin or acdvaeed carbon colleccor Cubes. 

Samples will be excracCed in Che laboracory and analyzed for ehe 

paramecers in Table 7. 

o Gas pressure measuremenCs will be obcalned wich a porcable manomecer. 

These measuremenCs will be used Co decermine if che mechane CransporC 

mechanism is dominaced by CoCal pressures (advecCive CransporC), pardal 

pressures (diffusional CransporC), or a combinadon of boCh. 

o Carbon dioxide measuremenCs will be obCalned wich a porCable gas 

deCecCor or dececCor Cubes. The presence of carbon dioxide will help 

verify that the source of the methane is the landfill. 
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o Organic vapor analysis will be completed using a portable organic vapor 

detector which can be set Co measure CoCal organics in a survey mode, or 

can be accached Co a daCa recorder and set in chromatographic mode to 

obtain a relative chromatograph, calibrated to a known compound, which 

will yield a chromatographic "flngerprinc" or trace of those organics 

which elute through the chromatographic column during a preset 

measuremenc period. Comparison of chromatographs produced by this 

method will indicate che relaCive discribuCion of organic vapors ac 

various probe locacions and will yield quandCative data for those 

organics which produce a complete trace relative to a standard 

Instrument calibration. Chromatographic data obtained by this technique 

will be verified by comparison with laboratory GC data from duplicate 

gas samples. 

Data obtained by che above gas monlcorlng methods and procedures will be 

analyzed in accordance with cask objecdves Co decermine ehe excene of gas 

migration, gas characCerlsclcs, and gas concrol syscem effecciveness. 

C. IdenCiflcaClon of Gas Hlgracion Conduics 

An invenCory will be conducced eo idenclfy possible mlgracion conduics and 

accumuladon locacions for Che landfill gas. The inveneory will Include sewer 

lines, drainage pipes, buried ucillcy lines, basemencs, crawl spaces, and 

culvercs. The primary source of informadon for chis inveneory will be 

exisdng maps and records. A slgnlficanc amounc of buried udllcy informadon 

has been generaCed during Inscallacion of shallow gas probes as each probe site 

is marked by che local udllcy locaCor service. The conCinuadon of Chls daCa 

gaCherlng will concencrace on areas already known Co be areas of gas 

accumuladon. 

Spot checks of combusCible gas concencradons aC poinCs Identified in Che 

InvenCory as probable gas accumuladoa locacions will be performed by Che 

remedial inveseigadon field Ceam using a porcable gas dececCor. If any of 

Chese addlclonal measuremenCs indicace Che presence of combusCible gases, 

recommendaCions will be made for a more extensive monitoring program Co be 

Implemented. 

2.4.2 Ambient Air Quality 
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2.4.2.1 Objecdves 

An ambienc air qualicy inveseigadon will be performed as pare of Che 

remedial acdvicles Co be conducced aC Midway Landfill. The objecdves of Che 

Inveseigadon are summarized as follows: 

o define Che exCenC of landfill gas emissions inCo ambienc air on and 

around Che landfill siCe 

o characCerlze Che composicion of che gases omicted by the landfill, with 

particular aCCenCion devoted Co idendfylng and quanCifying organic 

components and compounds containing sulfur 

o estimate exposure levels from landfill gas on both on- and offsite 

receptors, both for Che undiscurbed scaCe of ehe landfill and 

condidons occurring during remedial inveseigadons 

o developmenc of informadon Co be used in assessing che performance of 

onsite and offsite gas control syscems inscalled by Che DeparCmenC of 

Ecology and Che Clcy of Seaccle as well as informadon relaCing Co 

developmenc of addlclonal remedial measures, if required 

2.3.2.2 Exisdng Daca 

A number of air quallcy monlcorlng efforcs have been conducced Co dace ac 

Che Hidway Landfill siCe. These have Included monlcorlng of flare gas 

emissions ac Che siCe for use in developmenc of a slCe safecy plan for well 

drilling and inscallacion acdvicles (Laucks TesClng Laboracories, April, 

1984), an air quallcy modeling efforc (Unlverslcy of Washingcon, Hay 1983), and 

onsite measurement of combusCible gas levels. The resulcs of che monlcorlng 

programs indicace chac hydrogen sulfide, mechane, and a wide variecy of organic 

crace componencs comprise Che landfill gas. The crace componencs include 

aromadc compounds as well as many of Che "EPA Prioricy" chlorinaCed solvencs, 

such as chloroethane, methylene chloride, dichloroethane, trichloroethane, 

carbon tetrachloride, trichloroethylene, tetrachloroethane, and 

tetrachlorethylene. Also present in the flare gas are a number of compounds 
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associaCed with odor problems, including butanoic acid esters and terpenes. 

Using results of the sampling of the flare emissions and assumptions 

regarding flare operations, a standard EPA dispersion model was used by the 

University of Washington (1985) to estimate offsite impacts of landfill gas 

emissions. Results of the model predictions were reasonable approximations to 

observed values for meteorological conditions occurring during sampling. 

Further dispersion model predictions were made for the assumed worst-case 

conditions, which were lighc norcherly winds during slighely scable condidons. 

These condidons were esdmaced Co occur abouc 2 percenc of ehe Clme. 

Concencradons predicCed during Chese condidons exceeded guideline values for 

benzene and hydrogen sulfide aC offsite locacions in ambienc air. 

Odor problems were addressed in Che Unlverslcy of Washingcon reporc. 

Numerous public complaincs have been made by individuals residing or working Co 

Che ease, souch, and west of ehe landfill. Odor complaincs have been made 

during^a wide range of mecerological condidons, and may be correlaCed wich ehe 

efficiency of pasc flaring operadons. 

2.3.2.3 Sample CollecClon and Analysis Radonale 

The air qualiCy InvesCigaClon will Include Che following work elemencs: 

o Source monlcorlng of Che Cicy of Seaccle gas concrol syscem cemporary 

flares or permanene flare (poinC source) 

o Source monlcorlng of ehe exisdng landfill surface prior eo final 

closure and selecCed offsite locacions wlch exCenslve gas emissions 

(diffuse source) 

o Source monlcorlng during leachace well inscalladon accivides (poinc 

source) 

o Ambienc air and meCeorological monlcorlng onsite aC one fixed 

monlcorlng sCaCion and one mobile monlcorlng locaCion on a conCinuous or 

seml-condnuous basis 

o AmbienC air and meCeorological monitoring offsite at three mobile 
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monitoring locations on an event basis 

Each of these areas of Investigation is described in detail in the 

following sections. Additionally, because of the threat of fire or explosion 

caused by combustible landfill gas emissions. Initial remedial measures (IRM'S) 

have been instituted under che air qualicy Inveseigadon Cask. The IRM's are 

described in a cechnical memorandum "Iniclal Remedial Heasure RecommendaClons -

Hidway Landfill", Black & Veacch, Auguse, 198S, and Include ehe use of 

combusCible gas insCrumenCs Co measure gas concencradons in offsite 

residendal and comerclal buildings and che Cemporary closure of one adjacenc 

business. Addlclonal IRH's have since been insdcuced including addlclonal 

building evacuadons and Inseallation of several offsite gas extraction 

systems. 

A. Source CharacCerlzaCion of Gas Concrol SysCem and Flare 

The Clcy of Seaccle has implemenCed a gas concrol plan ac ehe Hidway 

Landfill which includes a curCaln of gas excracdon wells around che perimecer 

of Che landfill aCCached Co a blower syscem and a Cerminal flare Co bum che 

collecCed gas. The sysCem is currencly operadng in a cemporary mode wich 

porcable blowers and flares ac several locacions onsite. When the systen is 

completed, Che enClre collecClon syscem will be connecced Co a single 

scaclonary blower and flare syscem. Ic is assumed Chac Chis syscem will be in 

place aC Che dme of remedial air qualiCy inveseigadons. 

The gas collecClon syscem will be sampled ac an internal collecClon poinc which 

Is represenCaClve of che homogeneous gas being collecCed from Che endre 

landfill, Co decermine perdnenc landfill gas characeerisdcs including: 

o gas flow race 

o gas molscure concene 

o gas CemperaCure 

o hazardous subscances analysis 
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o hydrogen sulfide (H2S) 

o hydrogen cyanide (HCN) 

o hydrogen chloride (HCl) 

o carbon dioxide (C02) 

Gas flow race will be deCermlned from operadng characeerisdcs of ehe gas 

concrol syscem blower equipmenc when operadng in a normal mode. If necessary, 

a porcable manomecer will be acCached Co Che syscem ac an approprlaCe locadon 

and gas flow race calculaCed from pressure measuremenCs and ocher gas 

characeerisdcs. Gas CemperaCure will be measured ac an approprlaCe locadon 

in che collecClon syscem* Gas flow race and CemperaCure may be available from 

sensors which are an incegral pare of Chis gas concrol equipmenc. Gas molscure 

concene will be measured by obcalning a sample from Che collecClon sysCem aC an 

approprlaCe locadon and absorbing waCer vapor on an approprlaCe dessicanc 

maCerial. 

Chemical characeerisdcs of Che raw gas scream will be deCermlned by boch 

field and laboracory analysis of represenCaClve gas samples from Che gas 

collecClon syscem. Field analysis will Include Drager Cube analysis for H2S, 

HCN, HCl, and C02. Field analysis of organics will be conducced using an 

organic vapor analysis (OVA) inscrumene in che chromaCographlc mode, and a more 

deCailed condnubus chromaCographlc analysis using a self-calibraeed porcable 

gas chromaCograph aCCached Co che gas collecClon syscem. Tedlar air bags, or 

alcemaCively, Tenax resin or acdviaCed carbon collecClon Cubes will be used 

CO obcaln dme-weighced gas samples for hazardous subscance conflmadon in a 

laboracory environment. Samples will also be obCalned, using an approprlaCe 

air sampling Cechnique, for laboracory confirmadon of H2S and HCN 

concencradons . 

The gas flare will be sampled while operating in a normal mode in a 

downwind direcClon, ac a disCance from Che flare deCermlned Co be sufflcienC 

ChaC combusdon is compleCe and radlanc heac low enough ChaC sample probes are 

noC affecced by ehe temperature. Samples Caken aC Chis locadon will be used 

Co characterize the post-combustion gas stream prior to complete diffusion in 

ambient air. The primary purpose of this sampling technique will be to 

determine efficiency of the combustion process and detect che presence of any 
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uncombusted organics. Field measurement techniques will include use of 

detector (Drager) tube, the OVA inscrumene in survey and chromatographic mode, 

the self-calibradng porcable gas chromaCograph in real-time mode, and Tedlar 

air bags or time weighted carbon/resln collection tubes for subsequent 

laboratory analysis. Paramecer Use for organics confirmadon will be Che same 

as for ehe raw gas scream. 

Two separaCe sampling evenCs, including a full suice of field and 

laboracory measuremenCs, will be conducCed for che gas collecClon syscem and 

flare. 

B. CharacCerlzaCion of Landfill Area Diffuse Gas Emission 

The Cicy of SeaCCle plan for closure of ehe Hidway Landfill includes 

capping of Che endre surface area wich a low permeabilicy soil Co prevenc 

inCrusion of surface waCer and reduce diffuse gas emissions. The naCure and 

significance of diffuse gas emission from Che landfill and adjacenc areas has 

noc been Invesdgaced Co daCe. Ic is assumed that implemeneadon of Che gas 

concrol sysCem will reduce diffuse gas emission buc no daca is available Co • 

decermine or escimace che effecc of che gas collecdon syscem. It is also 

assumed ChaC final capping of Che slce will noC be accomplished prior Co che 

air quallcy remedial inveseigadon. 

CharacCerlzaCion of diffuse gas emission will be accomplished using an 

emission isoladon flux chamber (described by Radian Corporadon, 1984). The 

use of ehe flux chamber allows for ehe deeeminadon of Che amounes of a single 

compound or muldple compounds being emiCCed from a given surface area per unlC 

Clme. The informadon obcalned froo Che flux chamber analysis can Chen be used 

in predicclve models for populadon exposure assessmencs (endangermene 

assessmencs) and for evaluadon and design of remedial acdon alcernacives, 

including sice capping. 

Figure 8 llluscraces schemadcally che emission isoladon flux chamber. 

The unle consiscs of a scainless seeel/acryllc chamber wlch air nlxer, 

Chermocouple, ulcra-pure sweep air and roCamecer for measuring flow inco Che 

chamber, and a manifold for sample collecClon or inscrumene connecCion. The 

unic is designed Co be porcable. However, ac each sampling locadon, an 

in-ground sCainless sceel or acrylic-covered sCeel collar will be inscalled for 

Che duradon of the test at that location. The use of the collar assures an 

integral seal for each sampling event. 
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A minimum of six landfill sampling sites and six offsite sampling 

locations will be selected to conduct isolation flux measurements. General 

sampling locations will be selected by consideration of physiography, soil 

types, areas of known gas emission, and similar site criteria. Exact flux 

chamber sampling sites will be determined by dividing the general sampling 

areas into 200' by 200' grids and running OVA GC/FID transects in total 

organics mode over the grids. If significant points of emission are detected, 

the sampling point will be the point of maximum gas concencradon. If organics 

are noc detected in significant concentrations, sampling sites will be chosen 

at random within each grid. 

In order to determine variaclons in diffuse gas emission which may be 

caused by diurnal heaCing and cooling or barometric pressure changes, at least 

one sampling site will be operated in an Intensive survey mode over a 24 to 48 

hour time period. The porcable self-calibradng GC/FID dececCor will be 

operaced in real-Cime mode Co decermine changes In gas diffusion race and 

composicion. 

Isoladon flux chamber surveys will be conducted in two phases, onsite and 

offsite, and will be linked to the schedule for other gas emission and air 

qualiCy inveseigadons so chac daca from Che diffuse gas surveys can be 

correlaCed wiCh ocher relevanc daca. Surveys will be spread over enough dme 

ChaC seasonal variaclons in gas emissions can be esdmaCed. 

C. CharacCerlzaCion of Air Emissions During LeachaCe Well Inscalladon 

Procedures as described in che site Health & Safety Plan will be fully 

implemented during installaCion of onsite leachaCe monlcorlng wells. These 

procedures Include condnuous monlcorlng In Che "hoe" zone around Che drill 

slce for combusCible gas concencradon, hydrogen sulfide concencradon, oxygen 

concencradon, and non-mechane organics concencradon. In addidon Co Che 

required procedures and conCinuous measuremenCs, an OVA inscrumene will be used 

in Che chromaCographlc mode to "flngerprinc" gas emissions from che leachace 

well borehole aC 20-fooC Incervals during drilling of each borehole. 

Addidonally, onsite raeCerological and air quallcy InscrumenCs will be 

udl'lzed Co escimace ambienc air Impaces of leachace well drilling acdvicles. 

The self-calibradng porcable gas chromaCograph will be utilized during this 

period of ambient air measurement to characterize ambient air downwind of the 

drilling -activity on a real-time basis. 
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0. Onsite Meterorloglcal and Ambienc Air Honitorlng 

Studies conducted for the City of Seattle (Univ of Washington, 1985) have 

suggested further monitoring onsite using an upwind-downwind methodology and a 

standard air quality dispersion model to further characterize ambient air 

quality and enable prediction of "worst case" offsite air quallcy consdeuenc 

concencradons for specified meCeorological condidons. Procedures for onsite 

ambienc air monlcorlng will udlize Che recommended mechodology Co furcher 

define onsite ambient air quallcy during various meCeorological and field 

acdvlcy condidons including che following: 

o cricical or "worse case" wind direcdon and velociCy as indicaced by the 

Univ of Washington researchers. 

o representative easterly wind direcdon and velociCy (Co Che ease) 

o represenCaClve soucherly wind direcdon and veloclcy (Co Che souch) 

o represencaeive weseerly wind direcdon and veloclcy (eo che wese) 

o during onsite leachate well inscalladon acdvlcy 

o during onsite diffuse gas emission survey activity 

o during normal gas control system flare condidons 

o during flare-ouc gas concrol syscem condidons, if allowed by local 

air quallcy agencies and approved by Che Cicy of SeaCCle 

To accomplish conCrolled onsite ambienc air monlcorlng during Chese 

condidons, a complece remote operated meCeorological scadon will be inscalled 

onsite Co obCaIn local meCeorological daCa including: wind dlrecClon and 

veloclcy, dry and wet bulb temperature, barometric pressure, precipitation, and 

pan evaporation. Continuous or semi-continuous data will be collected by 

meteorological instruments as necessary during the entire period of the 

remedial investigation. Data will be collected by recordng pen or digital 
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magnetic tape methods as appropriate. 

The wind direction/velocity instrument will be attached to a dedicated 

portable computer which can be used to trigger on-off states for other 

instruments Including an ambient air gas sampler or portable gas chromatograph. 

The attached air sampler will collect air samples as programmed (wind direction 

or time-weighted basis) on carbon/resln collector tubes. The portable 

self-calibrating gas chromatograph when triggered will collecc and analyze 

real-Cime ambienc air samples. 

Two additional meteorological/air quality sampling stations as described 

above (wind direction and velocity only) will be utilized as mobile ambienC air 

qualicy scadons to obtain simultaneous air quality data downwind of the master 

station. One of these satellite monitoring stations will be Installed at 

appropriate onsite downwind locations during sampling and monitoring events. 

Samples of ambienc air will be collecCed on carbon/resln colleccor Cubes in ehe 

same manner as at Che mascer monlcorlng scadon. 

Sample sees will be collecCed for laboracory analysis using carbon/resln 

Cubes as specified below for Che proposed monitoring events: 

Monitoring Scaeion 

Evenc Mascer Onsite SaCelllCe 

"Worse Case" Wind Direcdon & VelociCy 2 sets 2 sets 

Easterly Wind Direction & Velocity 2 set 2 set 

Soucherly Wind Direction & Velocity 2 sec 2 see 

Weseerly Wind Direcdon & VelociCy 2 see 2 sec 

Diffuse Gaa surveys 1 sec 1 sec 

Normal Flare Condidons 1 see 1 sec 

Flare-ouc Condidons (if approved) 1 see 1 see 

All samples will be desorbed and analyzed in che labracory for ehe 

paramecers llsced in Table 7. Slmulcaneous porcable GC measuremenCs will be 

made on a real-Cime basis during selecCed evencs at either the toaster or 

satellite monitoring stations. 
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E. Offsite Heterologlcal and Ambient Air Monitoring 

A satellite meteorological/air quality scation including wind direction 

and velocity and an automated air sampling assembly will be installed at 

appropriate offsite locations Co Che ease, aouch, and wese of the Hidway 

Landfill Co obcaln offsite air samples in coordinacion with the overall air 

quality investigation. Samples will be collected in the same manner as for 

onsite air monitoring stations. Three discrete events will be monitored in a 

sequential manner as follows: 

Event Number of Samples 

Easterly Wind DirecClon & VelociCy 2 sees 

Soucherly Wind DirecClon & Veloclcy 2 sees 

Weseerly Wind Direcdon & VelociCy 2 sees 

The duradon of sampling evenCs will be programmed Co Cake inco accounc 

Che expecCed low concencradons of any landfill gas consdeuencs wich disCance 

from Che landfill. 

Heceorological and air quallcy daCa will be collecCed condnuously or 

seml-condnuous ly during Che duradon of che overall remedial inveseigadon. 

Heceorological daCa collecCed during Chis period will be correlaCed 

seadsdcally wich slmulcaneous daca collecCed ac che nearby SEATAC airporc. 

Ic will Chen be possible Co udlize che long cerm daCa base for ehe SEATAC 

airporc Co escimace meCeorological .^ondidons for Midway Landfill for evenCs 

ocher Chan Chose direcdy measured. These comparisons will be fed as inpue 

data Co Che escablished air quallcy model using acCual or slmulaCed air quallcy 

daca Co predicc a wide range of offsite air quality scenarios, as appropriate. 

2.4 IDENTIFICATION OF RECEPTORS 

2.4.1 Receptor Field Investigation 

2.4.1.1 Objectives 

The objectives of this portion of the field investigation will be to 
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identify those populations which are exposed to hazardous substances or 

conditions emanating from Che Midway Landfill slce. The objecdves include the 

Identiflcadon of Che Cypes of populaclons, sizes, and distribution of the 

populations at risk. 

2.4.1.2 Existing Data 

The receptor populations can be divided into Cwo broad groups including 

human populadon and wildlife resources (Including flora and fauna). The draft 

Environmental Impact Statement for Closure - Midway Landfill completed by the 

City of Seattle, while addressing closure alternatives, identified onsite and 

offsite vegetation and wildlife resources within the general remedial 

investigation study area. The Seaccle-Klng Councy DeparCmenC of Public Health 

provided a Use of Chose residences Chac have been monicored for combusCible 

gas levels In Che Hidway area. 

2.4.1.3 Daca CollecClon and Analysis Radonale 

During che daCa collecdon phase of che recepcor field Inveseigadon, 

informadon will be developed describing che number of people In ehe area who 

may be ac risk from che following faccors: 

o gas mlgracion 

o exposure eo airborne hazardous subsCances 

o exposure co or consumpcloa of leachaCe-conCaminaeed groundwacer 

The number of employees aC nearby businesses will be decermined. A review 

of che vegeCadon and wildlife InvenCory Included in Che Hidway Landfill drafc 

Envlronmencal Impace ScaCemenC will be conducced eo deCermlne Che adequacy of 

che exisdng daCa base for evaluaCing naCural resource recepcors. Planning 

documencs available from local and stace agencies will be reviewed to determine 

the existing population density wichin Che sCudy area, populadon movemenc 

pactems, and exposure potential. Future growth and development Crends will 

also be reviewed and assessed wich respect to potential for new receptors to 

emerge in the study area. 
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TABLE 1 

' APPROXIHATE DEPTHS AND SCREENED INTERVALS 
FOR 

PROPOSED GROUNDWATER AND LEACHATE HONITORING WELLS 

L' " 

1 

! ; : • 

1 • : 

WELL 
NUMBER 

Wl (d,p) 
W2 (d.p) 
W3 (d,p) 
W4 
W5 (d,p) 
W6 
W7 
W8 
W9 (p) 
WIO (p) 
wn (d,p) 
W12 (p) 
W13 (d.p) 
W14 (p) 
WIS (d) 
W16 
W17 

Ll 
L2 
L3 

ESTIMATED DEPTH 
TO WATER (FT) 

55 
90 
130 

>175 
120 
150 
100 
95 
SO 
80 
85 
105 
140 
220 
180 
125 
80 

40 
80 
70 

APPROXIHATE WELL 
DEPTH 

95 
130 
170 
300 
160 
190 
110 
160 
60 
90 
125 
115 
180 
230 
190 
135 
90 

70 
110 
100 

(FT) 
APPROXIHATE SCREEN 
INTERVAL (FT) 

50-65; 85-95 
85-100; 120-130 
125-140; 160-170 

270-300 
115-130; 150-160 

180-190 
95-110 
130-160 
45-60 
75-90 

80-95; 115-125 
100-115 

135-150; 170-180 
215-230 

175-190; 210-220 
120-135 
75-90 

35-50 
75-90 
65-80 

WORK 
PHASE 

1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
2 
2 
2 
1 
2 
2 

1 
1 
1 

d - dual completion 
p - includes gas probe(s) 

Noces: 1. Well depehs and screen incervals are based on review of available 
geologic daca. 

2. Tocal depch of borings for leachace monicor wells will be 
sufflcienC CO characCerlze elll and advance oucwash sCraCa below 
fill maCerial. Borings will be backfilled using approprlaCe 
eechnlques Co an elevadon above che fill boundary prior Co 
Inscalladon of leachace monicor wells. 
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TABLE 2 

APPROXIHATE DEPTHS AND SCREENED INTERVALS 
FOR 

PROPOSED GAS PROBES 

GAS PROBE 
NUMBER 

Gl 
G2 
G3 
G4 
GS 
G6 
G7 
G8 
G9 
GIO 
Gil 
G12 
G13 
G14 
CIS 
G16 

ADJACENT 
GW WELL 

Wl 

W2 

W3 

WS 

W12 
wn 
WIO 

W9 

APPROXIMATE 
DEPTH (FT) 

55 
100 
90 
100 
100 
100 
100 
100 
100 
100 
100 
100 
85 
80 
55 
50 

APPROXIMATE SCREEN 
INTERVALS (FT) 

10-
10-50 
10-40 
10-50, 
10-50 
10-50 
10-50 
10-50 
10-50 
10-50 
10-50 
10-50 
10-40 
10-40 

-55 
, 60-100 
50-90 
60-100 

; 60-100 
; 60-100 
' 60-100 
, 60-100 
60-100 
60-100 

, 60-100 
• 60-100 
50-85 
50-80 

10-55 
10--SO 

WORK 
PHASE 

1 
1 
1 
1 
1 
2 
2 
2 
1 
1 
2 
2 
1 
2 
1 
2 

NoCe: See Table 1 for informadon on groundwacer wells referenced in chis 
Cable. 
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TABLE 3 

LABORATORY ANALYSIS PLAN 
FOR 

GROUNDWATER AND LEACHATE MONITORING WELLS 

PARAMETER UNITS 
NO. SAMPLES 
EACH WELL 

Convendonal ParameCers 
(Including ScaCe of Washingcon Hinimum Funcdonal Scandards) 

POTENTIAL 
INDICATOR 

pH 
TemperaCure 
Conducdvicy 
Boron 
Calcium 
Hagnesium 
Sodium 
Pocasslum 
Iron 
Hagnanese 
CarbonaCe 
BicarbonaCe 
Sulface 
Sulfide 
Chloride 
Fluoride 
Tocal Dissolved Solids 
Ammonia Nierogen 
NlcrlCe Nierogen 
Nicrace Nierogen 
Tocal Kjehdahl Nierogen 
Hardness 
Alkalinicy 
Biochemical Oxygen Demand (BOD-S) 
Chemical Oxygen Demand (COD) 
Tocal Organic Carbon (TOC) 
Tocal Organic Halogen (TOX) 

robiologlcal and Bioassay Hechods 

ToCal Conform 
Hlcrocox 

pH 
degrees C 

mmhos/cm 
mg/l 
ng/1 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

mg/l CaC03 
mg/l CaC03 
•mg/l BOD-S 

mg/l 
mg/l 
w&n 

Ib/lOOml 
Z dim. 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 

Field 
Field 
Field 
** 

** 
** 
** 

it-k 

** 
** 
** 

** 
Field 
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TABLE 3 (CONTINUED) 

LABORATORY ANALYSIS PLAN 
FOR 

GROUNDWATER AND LEACHATE MONITIRING WELLS 

NO. SAMPLES POTENTIAL 
PARAMETER UNITS EACH WELL INDICATOR 

CERCLA Hazardous SubsCances 

Tocal Cyanides mg/l 2-4 
Dissolved Mecals mg/1 2-4 

(Sb, As, Se, Ag, Th, Be, Cd, 
Cr, Cu, Ni, Pb, Zn) 

Voladle Organics mg/l 2-4 
Acid ExCracCable Organics mg/l 2-4 
Base Neucral Organics mg/l 2-4 
Pescicides mg/l 2-4 

Noce: 20 new monlCor wells, 14 exisdng monicor wells, and 2 offsice 
waCer supply wells eo be sampled 4 clmes each. Paramecers marked 
"Field" will be measured in field. Parameters marked "**" are 
potential indicator parameters for sampling rounds 2 to 4. 
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TABLE 4 

LABORATORY ANALYSIS PLAN 
FOR 

STORMWATER MONITORING 

PARAMETER 

pH 
Specific Conductance 
Ions (B,Ca,Hg,Na,K,Fe,Hn,S04) 
S02 
Fluoride 
Total Dissolved Solids 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrate Nitrogen 
Phosphorus as P04 
Alkalinity 
Hardness 
BOD-5 
Chemical Oxygen Demand (COD) 
Total Organic Halogen (TOX) 

CERCLA Hazardous Substances 

Dissolved Hetals (see Table 3) 
Volatile Organics 
Acid ExcracCable Organics 
Base Neucral Organics 
Pescicides 

UNITS 

pH 
mmhos 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
nig/1 

^ i / l 
mg/l 
mg/l 
mg/l 
mg/l 

CaC03 
CaC03 
BOD-5 

NO. SAMPLES 

12 
12 
2 
2 
2 
12 
12 
2 
2 
2 
2 ! 
2 i 
2 
12 
2 

2 
2 
2 
2 
2 

POTENTIAL 
INDICATOR 

** 
«* 

** 
** 

** 

, 

NoCe: Based on sampling 2 - 24 hour scorm evencs, wich paramecers marked "**' 
Co be used as indlcacors of runoff quallcy. Indicacor paramecers will 
be analyzed from inscrumene grab samples obcalned ac 6 hour incervals. 
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TABLE 5 

PARAMETER 

LABORATORY ANALYSIS PLAN 
FOR 

SURFACE WATER RUNOFF 
AND SEEPS 

UNITS 

NUMBER OF SAMPLES 

SURFACE WATER SEEPS 

Field paramecers 

pH 
Temperature 
Conducdvicy 
Hlcrocox 

pH 
degrees C 
mmhos/cm 
Zdlm. 

25 
25 
25 
25 

30 
30 
30 
30 

20 
20 
20 
20 

25 
25 
23 
23 

Convendonal ParameCers 

(See Table 4 for Use) 

Fecal Coiiform lb/100ml 

8-10 20 

20 

25 

25 

CERCLA Hazardous Subscances 

Dissolved MeCals (See Table 3) n^/1 
Voladle Organics * mg/l 
Acid ExCracCable Organics ng/1 
Base Neucral Organics mg/l 
Pescicides ng/l 

8 - 1 0 
4 - 6 
4 - 6 
4 - 6 
4 - 6 

5 - 1 0 
5 - 1 0 
5 - 1 0 
5 - 1 0 
5 - 1 0 
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TABLE 6 

LABORATORY ANALYSIS PLAN 
FOR 

SURFACE SOILS AT SEEP LOCATIONS 

PARAMETER 

Grain size analysis 
pH (sacuraced pasCe) 
Conducdvicy (sacuraced pasce) 

UNITS 

pH 
mmhos/cm 

NO. SAMPLES 

20 
20 
20 

CERCLA Hazardous SubsCances 

Dissolved Mecals (see Table 3) 
Voladle Organics 
Acid ExcracCable Organics 
Base/Neucral Organics 
Pescicides 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

20 
20 
20 
20 
20 

Noce: Soils will be exCracCed using approprlaCe laboracory cechnique prior 
Co analysis. 
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TABLE 7 

LABORATORY ANALYSIS PLAN 
FOR 

LANDFILL GAS AND AIR QUALITY SAMPLES 
USING DETECTOR TUBES OR TEDLAR AIR BAGS 

NUMBER OF SAMPLES 

PARAMETER 

1,2-DichloroeChylene 
Benzene 
Carbon Cecrachloride 
Tecrachloroechylene 
TrichloroeChylene 
Toluene 
Chlorobenzene 
Tocal Xylenes 
Vinyl Cholride 
Mechlyene Chloride 

AMBIENT 
AIR 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

GAS 
PROBES 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

NoCes: 1. ParameCer Use based on hlscoricai flare sampling and recenC gas 
probe and ambienc air sampling. A complece CERCLA hazardous 
subsCances scan for voladle and semlvoladle organics will be 
conducCed on samples obcalned from Che gas concrol syscem. 
Based on Chose resulCs, addlclonal paramecers may be added Co Che 
indicacor paramecer lise. 

2. Laboracory analysis will consisc of sample preparaCion using 
cryogenic focusing cechnique, addition of H20 and standards, 
and GC/FID or GC/PIO with GC/MS confirmation on selected samples. 
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17.03 SAMPLE PRESERVATION AND PACKAGING 

17,03.1 Sample Volume and Container Requirements 

The volumes recommended for various samples and the recommended 

container to be used for storage of the sample are detailed in Table 

C-l. It is highly important that the recommendations be followed. 

Table C-l Volume and Container Requirements for Sample 

Organic Sample 

Water 

Volume 

• Extractable 1 gallon 

Total 
Container 

Amber glass jars, 
2 80-ounce 

• Volatile 

Soil 

80 ml Glass vials, 2-40 ml 

• Extractable 8 ounces 

• Volatile 

Inorganic Samples 

Water 

240 ml 

Glass jar (wide mouth), 
8-ounce 

Glass vial, 2-120 ml 

Metals 
(Task 1 & 2) 

1 liter 

Soil 

Polyethylene bottle 
1-liter 

• All tasks 8 ounces Glass jar (wide mouth), 
8-ounce 

High Concentration Samples 

All organic and 
inorganic tasks 6 ounces Glass jar (wide mouth), 

8-ounce 
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17.03.2 Specifics on Sample Containerization and Prese3rvation 

Sampling procedures are detailed in the following sections for 

various types of samples. Procedures are broken down as to organic or 

inorganic samples, type of phase (water, soil, or sediment), and concen

tration level. 

17.03.2.1 Organic Samples. 

Water 

• Low Concentration 

Two 80-ounce amber glass bottles (Teflon-lined caps); 

iced to 4 C. 

Two 40-ml glass volatile organic analysis (VOA) vials 

(duplicates) (teflon-lined caps); iced to 4 C. Special 

procedures required for VOA sampling (e.g., no headspace) 

will be followed according to EPî  contract lab require

ments . 

• Medium Concentration 

One 8-ounce (Teflon-lined caps) filled 3/4 full; do not 

ice. 

Two 120-ml glass vials (Teflon-lined caps) filled com

pletely full (minimize headspace). 

• EP Toxicity Extraction 

One l6-ounce (Teflon-lined caps) filled no more than 

three-fourths full; do not ice. 
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17.03.2.2 Inorganic Samples, 

Water 

• Low Concentration 

One 1.0-liter polyethylene bottle (lined cap) for metals 

analysis; acidify to pH 2 with HNO.. 

One 1.0-liter high density polyethylene bottle (add 6N 

NaOH to pH 12, ice to 4 C) 

• Medium Concentration 

Same as for low concentration samples. 

Soil/Sediment 

• Low Concentration 

One 8-ounce glass wide mouth bottle (Teflon-lined cap). 

Do not ice. 

One 8-ounce wide mouth jar (Teflon cap) 3/4 full. Do not 

ice. 

« Medium Concentration 

One 8-ounce glass wide mouth bottle (Teflon-lined cap) 

filled 3/4 full. Do not ice. 
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17.03.2.3 High Concentration (organic and inorganic) Samples. 

Water and Soil/Sediment 

• One 8-ounce glass wide mouth bottle (Teflon-lined cap) 

filled more than 3/4 full. Do not ice. 

17.03.2.4 Sample Packaging. Sample packaging will be in accordance with 

procedures in the following manuals: 

• "Enforcement Considerations for Evaluations of Uncon

trolled H. W. Disposal Sites by Contractors" EPA 

• "User's Guide to Contract Laboratory Program" EPA 

Each sample package shall be so designed and constructed and its 

contents so limited, that under conditions normally incident to trans

portation: 

(1) There will be no significant release of materials to the 

environment. 

(2) Inner containers that are breakable must be packaged to pre

vent breakage and leakage. Completed packages must be capable 

of withstanding a 4-foot drop on solid concrete in the posi

tion most likely to cause damage. Cushioning and absorbent 

materials must not be capable of reacting with the contents, 

17.03.2.5 Sample Shipping. Sample shipping will be in accordance with 

the following regulations: DOT Reap @ 49CFR171 et seq. 
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17.03.2.6 Sample Handling. After documentation, samples will be han

dled as follows: 

(1) Seal drain plug in cooler. 

(2) Place vermiculite in bottom. 

(3) Wrap glass samples with bubble wrap, place in cooler. 

(4) Add ice in plastic bags. 

(5) Fill remaining space with vermiculite. 

(6) Attach chain of custody and traffic documents in plastic 

bag to inside of cooler lid. 

(7) Seal cooler with strapping tape and custody seals. 

(8) Label outside of cooler with name/address of receiving 

laboratory. 

(9) Fill out and attach Federal Express airbill to cooler. 

(Airbill number will be on the traffic documents and 

chain of custody record.) 

(10) Deliver coolers to Federal Express for "Priority one/ 

overnight shipment." 

(11) Keep shippers copy of airbill. 

(12) Notify SMO that samples were shipped and any other in

formation that is required. 

C-5 



(13) Receive samples next day at laboratory and inform SMO of 

any problems. 

(14) Receive notification from SMO that samples were received. 

(15) Maintain file of all documentation with team leader. 

17.03.3 Detailed Procedure 

17.03.3.1 Low Concentration (Environmental) Samples. Many samples 

collected during this investigation are expected to contain low concen

trations (less than 10 ppm) of organic and inorganic chemical compounds 

and will, therefore, be considered environmental samples. Procedures 

for packing low concentration soil and water samples for shipment will 

be as follows: 

(1) Determine maximum weight allowed per package from shipper 

(70 pounds for Federal Express shipment). 

(2) Secure sample bottle lids or plastic caps on brass tubes 

with strapping tape or evidence tape. At the same time 

secure string from numbered US EPA sample identification 

tag around lid or brass tube. 

(3) Mark volume level on bottles with grease pencil. 

(4) Place about three inches of inert cushioning material, 

such as, vermiculite or Zonolite, in bottom of cooler. 

(5) Labels/Sample Identification Tags. Numbered sample tags 

must be used on all samples. The organic/inorganic 

traffic report number labels must appear on the bottles 

to be sent to CLP laboratories. Cover the labels with 

clear plastic tape. 
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(6) Place containers in cooler so that they do not touch. 

(7) Put VOA (volatile organic analysis) vials in Ziploc 

plastic bag and place them in the center of the cooler. 

(8) Pack bottles, especially VOA vials, in inert cushioning 

material. 

(9) Fill cooler with inert cushioning material and blue ice, 

if sample refrigeration is required. 

(10) Put paperwork (chain of custody and traffic report 

copies) in plastic bags and tape with masking tape to 

inside lid of cooler. 

(11) Tape cooler drain shut. 

(12) After acceptance by Federal Express or. shipper, wrap 

cooler completely with strapping tape at two locations. 

Secure lid by taping. Do not cover any labels. 

(13) Place laboratory address on top of cooler. 

(14) Put "This Side Up" labels on all four sides and "Fragile" 

labels on at least two sides. 

(15) Affix numbered custody seals on front right and back left 

of cooler. Cover seals with wide, clear tape. 

17.03.3.2 Medium Concentration Samples. If medium concentration sam

ples (10 ppm - 15 percent) are collected (as indicated by in-field OVA 

screening), they will probably fall within the Flammable Liquids or 

ORM-A Hazard class per DOT shipping regulations. The following packing 

and labeling procedures will be followed: 
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(1) Secure sample jar lids or plastic caps on brass tubes 

with strapping tape or evidence tape. At the same time 

secure string from US EPA numbered sample identification 

tag around sample container. 

(2) Position jars and tags in Ziploc plastic bag so that the 

tag may be read. 

(3) Place about 1/2 inch of cushioning material (such as 

vermiculite or Zonolite) in the bottom of a metal can 

(such as a paint can) . 

(4) Place jar in can and fill remaining volume of can with 

cushioning material. 

(5) Close the can using three clips to secure the lid. 

(6) Write traffic number on can lid. Indicate "This Side Up" 

by drawing an arrow and place the correct DOT Hazard 

class label on the can. Do not overlap labels. 

(7) Place about 1 inch of packing material in bottom of 

cooler. 

(8) Place cans or brass tubes in cooler and fill remaining 

volume of cooler with packing material. 

(9) Put paperwork in plastic bags and tape with masking tape 

to inside lid of cooler. 

(10) Tape cooler drain shut. 
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(11) After acceptance by Federal Express or shipper, tape 

cooler completely around with strapping tape at two 

locations. Secure lid by taping. Do not cover any 

labels. 

(12) Place lab address on top of cooler, 

(13) Put "This Side Up" labels on all four sides and DOT 

Hazard class label on at least two sides. 

(14) Note: Write DOT Hazard class on wide tape and place on 

cooler if this is not marked on the margin of your DOT 

label. 

(15) "Danger-Peligro" (Cargo Aircraft Only) labels should be 

placed on at least two sides of the cooler. 

(16) Affix numbered custody seals on front right and back left 

of cooler. Cover seals with wide, clear tape. 

17.03.3.3 High Concentration Samples. 

17.03.3.3.1 Eight-Oxince Amber or Opaque Glass Jar. Jar shall be filled 

with sample portion, sealed with Teflon-lined cap or lid, and the out

side thoroughly washed and rinsed. Label pint jar with the following 

information: 

• EPA Region X Sample Tag. 

• EPA Sample Management Office (SMO) Contract Sample Tag. 

• EPA Region X Custody Seal. 
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Place pint jars inside small plastic bag and close with fiber tape. 

(ALWAYS DOUBLE CHECK LIDS FOR TIGHT FIT!) 

17.03.3.3.2 Paint Can. Place 8-ounce jar wrapped in plastic bag inside 

paint can filled with vermiculite contained in a second plastic bag. 

Seal paint can with clips. Label paint can with the following infor

mation: 

EPA Region X Sample Tag. 

SMO Contract Sample Tag. 

"Flammable Solid" or "Flammable Liquid" Label. 

"Flammable Solid" or "Flammable Liquid" N.O.S. 

"Cargo Aircraft Only" Label. 

Laboratory Address (lid). 

EPA Region X Custody Seals on opposing sides of the paint can 

lid. 

17.03.3.3.3 Ice Cooler. Place large plastic bag (30-gallon) inside 

cooler, pour layer of vermiculite into plastic bag, place paint cans 

inside plastic bag, and pour layer of vermiculite over paint cans. Be 

sure paint cans fit snugly enough to eliminate movement during shipment. 

Seal plastic bag with fiberglass tape. Place an EPA Region X Custody 

Seal under the last wrap of tape. 
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17.04 ANALYTICAL PARAMETERS 

17.04.1 General 

Preservation and contaitanent of samples will be in accordance with 

standard operating procedures as outlined in Section 5.4 "Sample Containers 

and Preservation" and Appendices B and N, Sampling Plans. Since the materials 

disposed at the site have not been completely identified, a complete standard 

chemical analysis will be run on all samples submitted to the Contract Lab 

Program (CLP) except as indicated in Section 5.07. These chemical parameters 

include: 

• Extractable organics 

• Volatile orgaiilcs 

• Inorganics 

Types of samples to be taken and parameters to be measured on each sample 

type are discussed In the following sections. The expected range of the 

parameter is given when known. > 

17.04.2 Air Monitoring 

Parameters recorded by portable meteorological station are: 

• Wind speed 

• Wind direction 

• Air temperature 

Barometric pressures and relative humidity can be obtained from the nearest 

National Weather Service reporting station. 

17.04.3 Gas Samples 

17.04.3.1 Analyzed in Field. Parameter to be measured and expected 

ranges are: 

• Hydrogen Sulfide 0-20 ppm 

• Combustible gas 0-200% of LEL 

• Oxygen 18-20.5% 

• Organic vapors (see Table 2-1) 

17.04.3.2 Analyzed in Laboratory. Parameters to be measured and expected 

ranges are: 
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• Hydrogen Sulfide 

• Combustible gas 

• Organic vapors 

0-20 ppm 

0-200% of LEL 

(see Table Z-1) 

17.04.4 Surface Water 

17.04.4.1 Parameters Measured in Field. Many parameters to be measured 

for surface water are easily measured in the field. Of critical Importance 

are: 

Rate of water and source flow onto cite 

Rate of flow and destination from site 

pH 

Temperature 

Conductivity 

Redox potential 

17.04.4.2 Parameters Measured in Laboratory. Surface water samples 

submitted to laboratory are to be analyzed for: 

Priority Pollutant Metals 

Priority Pollutant Organics (see Table Z-1) 

Total Dissolved Sollde 

Total Organic Carbon 

Major ions - Bicarbonate, Calciian, Carbonate, Chloride, 

Fluoride, Iron, Magnesium, Potassium, Sodium, sulfate, sulfide 

Nitrogen - Ammonia, Nitrate 

Hardness 

Alkalinity 

Biological oxygen demand 

Acid neutrals 

Acid extractables 

Base neutrals 

Pesticides 

17.04.5 Ground Water and Leachate 

17.04.5.1 Parameters Analyzed in Field. Parameters for ground water and 

leachate tube measured in the field are: 

• Water level 

D-2 



0 pH 

o Temperature 

o Conductivity 

o Redox potential 

17.04.5.2 Parameters Analyzed in Laboratory. Parameters to be measured 

for ground water and leachate in the laboratory are the same as for surface 

water. 

17.04.6 Soils 

17.04.6.1 Near Surface Soil. In situ permeability will be determined 

along with density and moisture content. 

17.04.6.2 Subsurface Soil. Parameters to be measured are: 

o Permeability 

o Grain size 

o Material compatibility 

o Soil Classification 

o Priority Pollutant Metals 

o Priority Pollutant Organics 

Since the RI is to evaluate the potential hazard associated with foreign 

materials disposed in the landfill, additional parameters to be measured 

are: 

0 Volatiles 

o Pesticide 

o PCBs 

o Neutrals 

o Acids/Bases 

o Trace Metals (see Table 4-1) 

o Total organic carbon 

o Total sulfide 

o Total solids 

17.04.6.3 Terminal 5 Sediments. Parameters to be measured on the sedi

ments were selected to determine if any pollutants were carried into the 

landfill with the sediment and if they pose a current hazard. Parameters 

to be measured are the same as for subsurface soil. 
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17.05 EQUIPMENT CALIBRATION AND OPERATION 

Manuals for calibration and operation of equipment to be used in the 

field for waste characterization and sampling are referenced in this 

Appendix. Copies of the manuals will be available in the field for refer

ence when needed. 

(1) Foxboro 0VA128 Organic Vapor Analyzer (GC/FID). 

(2) HNu Organic Vapor Analyzer (PID). 

(3) MSA 361 Combustible Gas/Oxygen/H„S Analyzer, 

(4) MSA 260 Combustible Gas/Oxygen Analyzer. 

(5) MSA 60 Combustible Gas Analyzer (% by Volume). 

(6) MSA Mini H^S Analyzer. 

(7) Bacharach CO- Analyzer. 

(8) Bacharach TLV Analyzer. 

(9) MSA Calibration Check Kit, Model R, Propane-in-Air. 

(10) MSA Calibration Check Kit, Model R, 10 ppm H_S in Nitrogen. 

(11) Foxboro CENTURY Programmed Thermal Desorber (PTD). 

(12) Water Level Indicator 

Soiltest, Inc., Model DR-760A 

(13) Mini Conductivity Meter Hack Model 17250. Manufacturer's 

instructions dated 9/20/80. 

(14) Digital pH Meter, Orion Research Model 201 "Instruction Manual." 

(15) Thermometer, Standard Laboratory Thermometer. 

(16) Draeger Tube Kit, Model 31. "Multi Gas Detector; Instructions 

For Use," April 1978 and "Detection Tube Handbook," May 1983. 

(17) Monitor 4 Radiation Meter "Radiation Alert Monitor 4 Operation 

Manual," 1982. 

Field instruments to be used for this investigation will be checked 

for defects and calibrated prior to use in the field. The pH meter is 

checked against standard buffer solutions before and after each use. Other 

instruments are field checked and zeroed as per manufacturer's specif

ications prior to use. Field calibration documents are recorded in the 

field log books. 

Calibration procedures for each portable gas analyzer listed above 

are included below for reference. 
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Foxboro OVA 128 Organic Vapor Analyzer (GC/FID) 

The OVA 128 used in the Midway Landfill gas investigation is equipped 

with a gas chromatograph strip chart recorder, a tri-column chromatographic 

column using three separate media for compound separations, and a portable 

isothermal pack for conducting isothermal chromatographic analysis at 0 or 

40 degrees Centrigrade. The OVA 128 is factory calibrated to a methane in 

air standard. Recalibration will be performed every six to nine months. 

Daily zeroing of the instrument is performed each day before initiating any 

use of the instrument. The instrument is zeroed in the following manner: 

1. Instrument is turned on and hydrogen flame ignited. 

2. Probe is connected to a carbon absorption unit via ployethylene 

tubing. 

3. Instrument readout is placed on the XI scale. 

4. With "fresh" air supply being drawn into the instrument, 

adjustment pot is manipulated until zero (0) readout is 

obtained. 

For quantitative analysis of a specific organic compound other than 

methane, the OVA must be calibrated for the compound of interest. This is 

accomplished using a standard gas mixture for the specific compound of 

interest. After the instrument has been "zeroed", a sample of the gas 

standard is drawn into the instrument. The gas select knob on the panel is 

then used to adjust the readout meter indiction to correspond to the cali

bration gas concentration. 

HNu Organic Vapor Analyzer (GC/FID) 

1. Instrument placed in standby mode and allowed to warm up for 5 

minutes. 

2. Instrument zeroed using instrument pot. 

3. . Instrument switched to 0-200 ppm range. 

4. Calibration gas tank (HNu 63 ppm organics) attached to 11.7 ev 

probe via control valve/surgical hose. 

5. Valve opened, instrument reading allowed to stabilize. 

6. Span Control adjusted to obtain 63 ppm readout. 
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7. Span control locked into position and span setting noted. 

8. Instrument placed in standby mode. 

MSA-361 Combustible Gas/Oxygen/H^S Analyzer 

1. Flow control valve attached to calibration gas tank (.75% 

pentane). 

2. Adaptor hose fitted to valve. 

3. Flow control valve opened. 

4. Adaptor hose fitted to inlet of instrument and instrument 

reading allowed to stabilze. 

5. If LEL meter does not read between 47% and 55%, LEL span control 

inside instrument adjusted to obtain 50%. 

6. Oxygen verified to read approximately 20.8% in fresh air. 

7. Flow control valve attached to calibration gas tank (10 ppm 

Hydrogen Sulfide in Nitrogen carrier gas). 

8. Repeat step 3. 

9. Repeat step 4. 

10. Tox readout allowed to stablize. 

11. Tox span control adjusted (inside instrument) to obtain 10 ppm. 

MSA-260 Combustible Gas/Oxygen Analyzer 

1. Steps 1-6 (MSA-361) repeated. 

MSA-60 Combustible Gas Analyzer (% by Volume) 

1. Instriment turned on and allowed to warm up. 

2. Scale placed on 0-5 setting and zeroed. 

3. The span setting is adjusted using 0.75% pentane in air 

calibration gas to read approximately 1.5% combustible gas. 

To be properly calibrated, 2% methane and 100% methane should be 

used as calibration standards. This gas was unavailable during 

the first two roimds of sampling. During the first round, the 

instrument was not calibrated at all. During the second round 

of sampling, 0.75% pentane was used to calibrate the instrument. 

In addition, an arbitrary setting of 1.5% was chosen to adjust 

the instrument reading. The purpose was to get response curves 
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and adjust data later, but at least have pentane response noted. 

As it turns out, no response curves have been published for this 

instrument. However, an MSA Representative in Pittsburgh, PA 

determined that 0.75% pentane should yield about 1.5% on the 

meter (or approximately twice as much as the same concentration 

of methane would). Therefore second round combustible gas 

readings are much more "reliable" than the first round. 

MSA Mini H^S Analyzer 

1. Steps 7-11 (MSA-361) repeated. 

Bacharach C0>, Analyzer 

The following procedures outline requirments for operating the 

Bacharach C0„ Analyzer. 

1. Purge sample line by aspirating bulb 6 times. 

2. Press sampling valve on top of meter to clear instrument and of 

gas. 

3. Adjust scale to read 0% CO^ by volume at the tope of the minus, 

4. Attach adapter to probe and instert C0„ sampling probe into 

adapter. 

5. Open valve. 

6. Attach sample line to sampling valve and hold in place with palm 

of hand. 

7. Aspirate bulb eighteen (18) times. 

8. Remove sample line from instrument. 

9. Invert meter and allow to stabilize. 

10. Invert meter to upright position and allow to stabilize again. 

11. Record valve as observed at top of minus. 

12. Press sample valve to clear instrument of gas. 

BACHARACH TLV ANALYZER 

Calibration 

1. After recharging overnight, check charge on instrument. 

2. Allow to warm up for ten (10) minutes (if no drift is observed 

when switching scales on instrument, proceed as follows). 
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3. Place instrument on xlO scale and zero. 

4. Remove casing, 

5. Attach calibration gas tank (SOOppm methane) to instrument. 

6. Open valve of tank and adjust so flowmeter reads (2). 

7. Adjust xlO potentiometer so instrument reads 500 (50 on xlO 

scale). 

8. Disconnect calibration gas and allow instrument to return to 

zero. 

9. Change scale to xlOO. 

10. Adjust zero so instrument reads IG, 

11 Change scale to xlO and adjust potentiometer to read 100. 

12. Adjust to zero and allow to run for 1 minute. 

13. Adjust zero so instrument reads 10, 

14. Change scale to xl, 

15. Adjust xl potentiometer so instrument reads 100. 

16. Adjust to zero. 

17. Change scale from xl-xlO-xlOO. 

18. If no drift obseirved, instrument properly calibrated. 

Normal Use 

1. Instrument fully charged and allowed to warm for 10 minutes. 

2. Attach adapter to probe. 

3. Zero instrument 

4. Insert probe into adapter while opening valve. 

5. Allow instrument to stabilize and record reading. 

6. Shut valve while removing probe from adapter. 

Specific quality assurance procedures are outlined in the Quality 

Assurance (QA) Plan and the Quality Assurance Project Plan (QAPP). 
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SAMPLING ALTERATION CHECKLIST 

Sample Program Identification: 

Material to be Sampled: 

Measurement Parameter: 

Standard Procedure for Analysis: 

Reference: 

Variation from Standard Procedure: 

Reason for Variation: 

Resultant Change in Field Sampling Procedure: 

Special Equipment, Material» oc Personnel Required: 

Author's Name Date: 

Approval: Date: 

Title: 

Figure F-13 SAMPLING ALTERATION CHECKLIST 
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CORRECTIVE ACTIONS CHECKLIST 

Sample Program Identification: 

Sampling Dates: 

Material to be Sampled: 

Measurement Parameter: 

Acceptable Data Range: 

Corrective Actions Initiated By: 

Title: ^̂ __ Date: 

Problem Areas Requiring Corrective Action: 

Measures to Correct Problems: 

Means of Detecting Problems (field observations, systems audit, etc.): 

Approval for Corrective Actions: 

Title: Date: 

Signature: • 

Figure F-15. CORRECTIVE ACTIONS CHECKLIST 
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SYSTEMS AUDIT CHECKLIST 

Sample Program Identification : 

Sampling Dates: 

Material to be Sampled: 

Measurement Parameter: 

Sampling and Monitoring Equipment in Use: 

Audit Procedures and Frequency: 

Field Calibration Procedures and Frequency: 

Signature of QA Coordinator: Date: 

Figure F-16 SYSTEM AUDIT CHECKLIST 
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US£PA Contract Labenxany Prograa 
Sampie Management Otfice 
P ^ . 5 o s B l t - Alexandria. Yirgina Z2313 
703/357-2«« FTS B-357-2«90 

aampioNoT 

INORGANICS ANALYSIS OATA SHEST 

LAB NAME CASENa 

LAA SAMPLE 10. NO. QC REPORT NO. 

Elemena Identified and Measured 

1. Aluminum 

ug/L or mg/kg 
(drele on*) 

2. 
3. 
«. 

J. 
fi. 
7. 
U 
». 
iO. 
11. 
12. 

Antimony 

Arsenic 
Barium 
Berr ilium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Coooer 
Iron 
Lead 

Cyanide 

13. Magnesium 

IB. Manganese 
IS. Mercury 
IB. Nidcel 
17. Potassium 
IX. Selenium 

15. SUver 
20. Sodium 
21. Thallium 
22. Tm 
23. Vanadium 
2%. Zinc 

Pet cant Solids 

ug/L or mg,'kg 
(circle one) 

For reporting results te €PA« the foUowing result qualifiers are used. Additional flags or footnote 
explaining results are encouraged. Definition of such flags must be explicit, however. 

Value tf the resutt Is a value greater than or 
equal to* the detection limit* report the 
valu*. 

U Indicates element was analyzed tor but 
not detected. Report the detection limit 
value with the U (e.g., lOUL 

3 Indicates an estimated value or a value net 
reported due te the presence of interferenes 
3 must be accompanied by explanatory net 
in cover letter. 

s Indicates value determined by Method of 
Standard Addition. 

Comments: 

Form t t / 8 

Figure F-17 INORGANICS ANALYSIS DATA SHEET Example 
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USEPA Contract Laboratory Program 
Sample Management OfQce 
P.O. Bos Sit - Alexandria, Ylrginia 22313 
703/357-2150 FTSJ-337^»» 

Sample Nou~ 

OaCAMCS ANALYSB OATA 9<E£T 

Uksrtury N M M I 

.SMiv^ ' ^ i r iB _______ 
data KstetM AutMrUart Bn , 

CMmetNM ^ _ _ 
B u t S«ni»>« K i e t i n * 

VOtAIIUS 

CONCZNTRATIONi LOV MEDIUM - KiCM (eird* anri 
DATE EXTHACTED/PllCyAanh ^ _ „ _ « _ _ _ _ _ _ 

OATB ANALyZEDl ' 
«XCENT MOBTUM* 

r r t CASf 
tt iT.n-t 

(eareWaM) 
t t«i»l 

t jy» 

' • * ' . 
(»V1 

(TV) 

(lOV) 

<itv» 
(UV) 

tl»VJ 

( i n o 

(I»v) 
(23V) 

t i r q 
(MV) 

t j r o 
(JJV) 

(J«V) 

(***•) 
<*JV) 

(•4VJ 

(HTV) 

<h<VI 

(»»V) 

(»v» 
(51V» 

(X5VJ 

(UV) 

«»rv) 
(SJVI 

I 07 . t ) . t 

nuvz 
M . ? ) . ! 

|0»>W.7 

107.06.2 

T t . J W 

7 V ) k . ) 

T M O . } 

7 V ) ^ ) 

r%oki 
I IB.7V4 

C7.4C1 

rv)s-k 
l i t - U - i 
ruo . i 

ieMI.«3.C 

I O M I ^ I . 0 } 

l O O ^ I . * 

T M W 

Tk- tT. i 

7«- tV» 

7 » » . 2 

7 V » . « 

7 i - * % * 

7V7I.S 

I I * . * « . | 

(27 - t t . * 

tos.ts.1 
7 « i « l ^ 

7 M I . . * 

t 7 - « * . | 

7S.VVI 

7V(».0 

5t9.7U4 

lOk lO- l 

acrr ieNtr i ta 

bantana 

carton tavacMartda 

eMaraMnxana 

t. l .X3.iagaaUarBa«awa 

OUaroafhana 

aUaraform 

U.4i0 i lorwraeaf ia 

afhvlbafuana 

marhrlaoa diiarida " " 

Brawatflfia 

daerUarodUluarematfiana 

taluawa 

•eanna 

2.autafiana 

esr«andUuUiaa 

2-ftaxjnana 

KSnCBCS 

CONCENTRATIONi LOV MEDIUM WCM (eirela am) 
DATE EXTHACTEO/Mltf AJlEDt 

OATE AHAtYtEDi _ _ _ ^ _ _ _ _ _ _ _ _ _ _ _ 
rOtCSNT MOSTUR& 

CAit 
ari«A« 

(emit ana} 

(wn 
(»in 
(JIM 

nvn 
m n 
t»m 
mry 
( j ' H 

m n 
mn 
uoon 
uoin 
l ivm 
i iom 
(loan 
(IMF) 

(tOCF) 

(I07F) 

(lotn 
(Ittif) 

(lion 
(JllM 

( i i 2 n 

inyn 

tfcST-l 
J7.7»-f 

90.29.1 

n . 9 V 9 

n . j » - t 

i!v».r 
I15.29.7 

te3i.e74 
n-ioa 

70I .«V« 
7fcaa.| 

I0J»-J7-1 

>tV«*-4 
]t%4V7 

)l%4«.< 

5«a9.« 

5MV2I .* 

no»7.«».i 
i i tok-n .2 

in»ui*.9 
lltTT.JV* 

11»H-«.J 

12C7«.1I<2 

taoi.)».2 

ttatdrift 

eiiar«ina 

•.r^>OT 

••••.ooe 
•.••.OOO 

<.*n«DmiUm 

^.anaatuKifi 

wdBullMi Biltata 

cndria aMatHrda 

htstatfUar 

hastaAlar vposida 

< ^ M C 
.^.SHC 

tf-BMC 
a^.aHC (iinaana) 

K k l 2 ^ 2 

K S - \ 1 i * 

PCB-ini 

PCS. i n ? 

K V : 2 « I 

PCS-1210 

K V I O l i 

teupnana 

DIOXINS 

CONCENTKAnONt LOtr MEDIUM KOCH (eirela aM) 
OATE EXTRACnS/PflEfA«Di _ _ _ _ _ _ _ _ _ _ _ 

DATE ANALYISDt _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
PeaCENT MOJSTUREi 

Pf# CAS# 
( i r w i ir>fc.Oi..< 2.).T.t.t»i-«eniofO<ib««ia.».<!a« 

arvcAC 
(cire:* «ia> 

i A ^ . f c . . « « « • « « 

Figure F-18 ORGANICS ANALYSIS DATA SHEET Example 
( I s t of 2 s h e e t s ) 
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USEPA Contract Laboratory Program 
Sample Management Otfice 
P.O. Bex SIS > Alexandria. VIrpnk 22313 
703/357.2490 FTS ».357-2*>0 

Sample No. 

OeCAMCS AMALTSB DATA SKUX 

*<r»tB7 Kamei 
•iawoiaa Wag 

Sam^Mat r i s _ ^ _ _ _ _ 
Daik Kataaaa AutfariMd k f i 

QCKapartNat _ _ _ 
CanvactNarf _ ^ _ 
Data Sam#ta ftaeatva* 

SEUnOtATILS COMPOUNDS 

CONCENTRATIOHi LOV MEDIUM KICM tekdaaa} 
OATE EXTHACTEO/MlEPAMDt _ _ _ _ _ _ _ _ _ _ 

DATE AWALYEEDi 

KKCENT MOSTURb 

ar«(/Vc_ 
PP# 
a iA ) 

t22A> 

(2% A) 

(31 A) 

(3aA) 

(S7A) 

i n A) 

A) 

tCOA) 

( M A ) 

USA) 

(IB) 

<3S> 

(tS) 

(«) 
(tZS) 

((SB) 

( K B ) 

(ZSB) 

( 3M) 

(2?B) 

(2tB) 

MSB) 

(3«B> 

S) 

l » 8 ) 

(•4B) 

(•tS) 

(k lS) 

CAS« 

SS.M.2 

j v j a . 7 

• J . j 7 a 

t2eav2 
I0J.A7.* 

U.7S.5 

100.42.7 

)|.2S.S 

5%.S2.| 

v . u . i 
i n - j y . i 
i } 4 S . O 

fS.aa.7 

t n - j * - * 
» * . » - • 

l ) . ] 2 . f 

??.t7-5 

t2a.t2.i 
U»-7«- l 

«2.72-| 

l i t . « a . a 

9»-JS.7 

9».)e. t 

5a | -7V l 

lO&iAbT 

9 | .»W| 

t 2 | . t a . 2 

(0( .20.2 

t22.«<>7 

7005.7?.J 

l e i - i J . ) 

)»«J»-52.f 

Cdreieana) 

2-A(tr«oMnal 

^ • A t M O f M R H 

2.*-Aniva«nanal 

PiMM< 

tansoie acia 

banxidtna 

t .2,«.<r lOUaraaantana 

KasatfUaraatnana 

t ,2.4ieMaraaanxana 

3J-4ietUaraMRXidina 

2.a.4>nitrataiuana 

1.2<4i«iaRr<X«<ruiM 

n u c r u n t m » 

t^t^TiiBruftstrntil eftanvl atfMT 

fta (2.«MareiMaroo*l) aTnar 

(52B) 
eAs# 

aruc/VB 
(eirela a>w) 

>ai •tfWIarnfcitiiliana 

qjBJ 

(j*a) 

(JJB) 

fj<a) 
((2B) 

(«3B» 

(««a) 
(S7« 

(UB) 

(ifS) 

(70U 

OIB) 

(728) 

(73a) 

(7aBI 

a SB) 

(7U> 

(TTB) 

(7tS) 

(7»B) 

(lOB) 

(ItB) 

(X2B) 

tS)B) 

(S«B) 

77.»7,* 

TS-JVI 

91.20-1 

9S.9V] 

tfeM.< 
C2I.44.7 
i i r a i . 7 
tS-«S.7 
«a.^«.2 

117044 
It-*fc2 

t 3 u n . } 
3^ )VJ 

30.324 

20$.»9.2 

207JU9 

2IU0|.« 
»S '9« . t 

120-12.7 

I9t.2*.2 

U-T\.7 

t 9 . « M 
JV70.J 

I9VJ9.J 

I29-O0.0 

i2-3Vl 

toe.)i.< 
te<>(7a 
I32'«a.9 
9I-J7.4 
U.7h.« 

• • -o*- : 

w#Atnalana 

wiirubiwtaw 

ba (2.««tvlharfl) 9h««Uta 

banzrt ftuwl shthalata 

tf-fMMTTi 9hnaUta 

it II aeplgnwiaUia 

« « « r l PMtalaia 

banze^alanfXraetna 

b0ua(4)arrana 

ttf^pibHl-ABntttntn* 

banxaOcKluorantfMfM 

aemaottnTlana 

4/i««r»ecna 

b«nIa((1^i)earT(tf>a 

(kjarana 

B'^^ftJtftCTtf^WB 

<ibanza<4J«)antnfieana 

inaana< 1.2. Ved>p«r«na 

H^WW 

iKxiim 
keurialeeMM 

•.Oloraantiina 

dibanxefurtn 

2-*i»»> InasntMalana 
] .«MVe«nt l in« 

Vi\4ire«nilina 

Figure F-18 ORGANICCS ANALYSIS DATA SHEET Example 
(2nd of 2 sheets) 
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FIELD' AUDIT CHECKLIST 

Briefing vith SPM 

PROJECT NO, 

PROJECT MANAGER 

OITICS LOCATION 

OATS OF AUDIT 

SIGHATUHE OF AUDITOR 

Yes No N/A Was a QA Project Plan and a Site Health and 

Safety Plan plan prepeured? If yes, what iteas 

are addressed in the plan? 

Coaments: 

Yes No N/A Was a br ief ing held with project par t ic ipants? 

Coimnents; 

Yes No N A Were additiional instructions given to project 

participants (i.e., changes in project plan)? 

Comments t 

Yes No N/A Is there a written list of sasmling locations 

and descriptions? 

Comments: 

Figure F-19 FIELD AUDIT CHECKLIST: Briefing with SPM 
(1st of 2 sheets) 
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Yes No N/A ____ 5. Is there a map of sampling locatiions? 

Comments: 

Yes ___ No ___ N/A ̂ _̂_ 6. Does the sampling team follow a system of 

accoxzntable cbcosents? 

If yes, what documents are accountable? 

Comments: 

Yes _:. No ___ N/A __ 7. Is there a list of accountable field documents 

checked out to the SPM or designated person? 

If yes, who checked them out? 

Comments: 

Yes __̂  No ^_^ N/A __ 8. Is the transfer of field documents (Sainple I.D. 

Tags, Chain- of Custody Records, logbooks, 

etc.) from the SPM to the field participants 

documented in a logbook? 

Comments: 

Figure F-19 FIELD AUDIT CHECKLIST: Briefing with SPM 
(2nd of 2 sheets) 
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FIELO AUDIT CHECKLIST 

Field Observations 

PR0J2C3 NO. 

PROJECT MANAGER 

OFFICE LOCATION 

OATE OF AUDIT 

SIGNATURE OF AUDITOR 

Yes No N/A 1. Was permission grzmted to enter and inspect 

the facility? 

Comments: 

Yes No N/A 2. Is permission to enter the facility documented? 
I 

Comments: 

Yes No N/A 3. Were split sas^les offered to the facility? 

If yes, was the offer accepted or declined? 

Comments: 

Yes No N/A 4. If the offer to split sasrales was accepted, 

were the split sasrples collected? 

Comments: 

Yes __ No ___ N/A ____ 5. Ia the offering of split sas^les recorded? 

Comments: 

Figure F-20 FIELD AUDIT CHECKLIST: Field Observations 
(1st of 3 sheets) 
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Yes No N/A If split s amples were collected, a z e they 

documented? 

If yes, where are they documented? 

Comments: 

Yes No N/A Are the number, frequency, and types of field 

meastirements and observations taken as speci

fied in the project plan or as directed by 

the SPM? 

Comments: 

Yes No ̂ __ N/A ___̂  8. Are field measurements recorded (pH, tempera

ture, conductivity, etc.)? Where? 

(^)'inif»i»q^5« 

Yes ___̂  No N/A ___ 9. Are samples collected in the types of containers 

specified in the project plan or as directed by 

the SPM? 

Comments: 

Yes _ No __ N/A _ , 10. Are samples preserved as specified in the Project 

Plan or as directed by the SPH? 

Comments: 

Figure F-20 FIELD AUDIT CHECKLIST: Field Observations 

(2nd of 3 sheets) 
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Yes No ___ N/A ___ 11. Are the number, frequency, and types of samples 

collected as specified in the Project Plan or 

a s directed by the SPM? 

Comments: 

Yes _ ^ No ̂ __ N/A ̂ __ 12. Are samples packed for preservation as specified 

in the Project Plan (i.e., packed in ice, etc.)? 

Comments: 

Yes No N/A ___ 13. Is sassle custody maintjuned at all times? 

Comments: 

Figure F-2U FIELD AUDIT CHECKLIST: Field Observations 
(3rd of 3 sheets) 
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FIELD AUDIT CHECSXIST 

Document Control 

PROJECT NO. 

PROJECT MANAGER 

OFFICE LOCATION 

DATE OF AUDIT 

SIGNATURE OF AUDITOR 

l e s ___ No N/A ̂ __ 1. Have all unused and voided accountable docu

ments been returned to the SPM by the team 

members? 

Comments: 

Yes No N/A Have document numbers of a U lost or destroyed 

accountable docxments been recorded in the 

SPM's logbook? 

Comments: 

Yes No N/A Are all sauries identified with Sastple I.D. Tags? 

Comments: 

:es No N/A Are all Sassle 1.0. Tags cockleted (e.g., 

station no., location, date, time, analyses, 

signatures of sasnlers, type, preservatives, 

etc.)? 

Coaments; 

Figure F-21 FIELD AUDIT CHECKLIST; 
(1st of 5 sheets) 

F-25 

Document Control 



Yes No N/A 5. Are all sasiples collected listed on a Chain-

of Custody Record? 

If yes, describe the type of Chain of Custody 

Record used. 

Comments: 

Yes No N/A Are the Sasrole 1.0. Tag numbers recorded on the 

Chain of Custody Records? 

Comments:-

Yes No N/A Does information on Saii^le 1.0. Tags and Chain 

of <;ustody Records match? 

P I I " f n l T S * 

Yes No N/A 8. Do the Chain-of Custody Records indicate the 

method of saaple shipment? 

Comments: 

Yes No N/A I s a Chain of Custody record included with 

t he samples i n t he sh ipp ing conta iner? 

Comments: 

Figure F-21 FIELD AUDIT CHECKLIST: 
(2nd of 5 sheets) 

Document Control 
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Yes ___ No N/A ___ 10. Do the saarole traffic reports agree with the 

Sasple I.D. Tags? 

Comments: 

Yes _̂___ No ___ N/A __̂  11. If required, has a copy of a Receipt For Samples 

form been provided to the facility? 

Comments: 

Yes ___ No ___ N/A ___ 12, If required, was the offer of a receipt fcr 

saoi^les documented? 

Comments: 

Yes _̂_ No __ N/A __ 13. If used, are blank samples identified? 

Comments: 

Yes __ No ___ N/A ___ 14. If collected, are duplicate samples identified 

on Sample I.D. Tags and Chain of Custody Records? 

Ci.iinnients: 

Yes ___ No __ N A __ iS. If used, are spiked sasples identified? 

Comments: 

Figure F-21 FIELD AUDIT CHECKLIST: Document Control 
(3rd of 5 sheets) 
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Yes No N/A 16. Are Field Notebooks signed by the individual 

who checked out the notebook from the SPM? 

Cosanents: 

Yes __ No ̂__̂  N/A __ 17. Are Field Notebooks dated upon receipt from 

the SPM? 

Comments: 

Yes No N/A ___ 18. Are Field NotebooJcs project-specific (by note

book or b^ page)? 

Cosmtents: 

Yes No N A 19 • Are Field Notebook entries dated and identified 

by author? 

CoBsnents: 

Yes ___̂  No ____̂  N/A _ 20, Is the facility's approval or disapproval to 

take photographs noted in a Field Notebook? 

Comments: 

Yes ̂___ No _^ N/A ̂ _̂  21, Are photographs documented in Field Notebooks 

(e.g., time, date, description of subject, 

photographer, etc,)? 

Comm(uits: 

Figure F-21 FIELD AUDIT CHECKLIST: Document Control 
(4th of 5 sheets) 
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Yes __, No N/A 22. If a Polaroid camera is used, are photos matched 

with Field Notebook documentation? 

Comments: 

Yes No N/A 23. Are S a n p l e I.D. Tag numbers recorded in the 
^ H M ^ ^ m m ^ ^^i^K ^ 

SPM logbook? 

Comments: 

Yes No ___̂  N/A ̂ __ 24. Are Quality Control checks documented (i.e., 

calibration of pH meters, conductivity meters, 

etc.)? 

Comments: 

Yes __ No ___̂  N/A __̂_̂  25. Are amendments to the Project Plan documented 

(on the Project Plan itself, in a project 

logbook, else%rhere)? 

Comments: 

Figure F-21 FIELD AUDIT CHECKLIST: Document Control 

(5th of 5 sheets) 
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FIELD AUDIT CHECKLIST 

Debriefing with SPM or 

Field Sampling Teem Leader 

PROJECT NO. 

PROJECT MANAGER 

OFFICE LOCATION 

DATE GF AUDIT 

SIGNATURE OF AUDITOR 

Yes ___ No __ N/A ____̂  1. Was a debriefing held with project partici

pants after the audit was coapleted? 

Comments: 

Yes ____ No ̂ __ N/A ___̂  2. Were any recommendations made to project 

participants during the debriefing? 

If yes, briefly describe what recommendations 

were made. 

Cons&ents; 

Figure F-22 FIELD AUDIT CHECKLIST: Debriefing with SPM 
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DOCUMENT AUDIT CtifclCXLIST 

Closed Files 

PROJECT NO. 

PROJECT LOCATION 

OFFICE LOCATION 

DATE OF AUDIT 

SIGNATURE OF AUDITOR 

Yes __ No ___̂  N/A ___ 1. Have individual files been assembled (field 

investigation, laboratory, other)? 

Comments: 

Yes No N/A Is each file inventoried? 

Comments: 

Yes No N/A Is a document numbering sytem used? 

Comments: 

Yes No N/A Has each document been assigned a document con

trol number? 

Comments: 

Yes No N/A 

Figure 23 

Are all documents listed on the inventory 

accounted for? 

Comments: 

DOCUMENT AUDIT CHECKLIST: 
(1st of 2 sheets) 

F-31 

Closed Files 



Yes _ No __ N/A _ 6. Are there any documents in the file that 
are 

not on the inventory? 

Comments: 

Yes _ No _ N/A _ 7. is the file stored in a secure area? 

Comments: 

Yes __ No _ ^ N/A ____ 8. Are there any project documents that have been 

declared enforcement sensitive? 

Comments: 

Figure F-23 DOCUMENT AUDIT CHECKLIST: Closed Files 
(2nd of 2 sheets) 
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DOCUMENT AUDIT CHECKLIST 

Enforcement Sensitive Docuzsents 

PROJECT NO. 

PROJECT LOCATION 

OFFICE LOCATION 

DATE OF AUDIT 

SIGNATURE OF AUDITOR 

Yes ___ No ___̂  N/A __ 1. Are Enforcement Sensitive documents stored in 

a secure area separate from other project 

documents? 

Comments: 

Yes ___̂  No ̂ __̂  N/A __ 2. Are Enforcement Sensitive documents listed in 

the project file? 

Comments: 

Yes __ No ___ N/A ___ 3. Is access to Enforcement Sensitive files 

restricted? 

Comments: 

Yes ___ Nc N/A ___ 4. Have classified documents been marked cr 

staaped "Enforcement Sensitive?" 

Cuiiuuents s 

Figure F-24 DOCUMENT AUDIT CHECKLIST: 
(1st of 2 sheets) 

F-33 

Enforcement Sensitive Documents 



Yes _ NO _ N/A _ S. I s c l a s s i f i e d 
information inventor ied? 

Conmients: 

Yes __ No ___ N/A _ _ 6- I s c l a s s i f i e d i n f o m a t i o n numbered for 

document con t ro l? 

Comments: 

Figure F-24 DOCUMENT AUDIT CHECKLIST: Enforcement Sensit ive Documents 
(2nd of 2 sheets) 
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DOCUMENT AUDIT CHECKLIST 

Active Project Files 

PROJECT NO. 

PROJECT LOCATION 

OFFICE LOCATION 

OATE OF AUDIT 

SIGNATURE OF AUDITOR 

Yes No N/A 1. Are project notebooks being maintained in 

accordance with policies?: 

Comntents: 

Yes No N/A Are project activities logbooks being kept up 

to date? 

Comments: 

Yes No N A Is each entry in the project activities logbook 

identified by late and author, if made by 

persons not originally assigned to the book? 

Comments: 

Yes No N/A Are entries legible, factual, and made in ink? 

Comments: 

Figure F-25 DOCUMENT AUDIT CHECKLIST: Active Project Files 
(1st of 3 sheets) 
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Yes __^ No ___ N/A ̂ ___ 5. Are modifications to the project wor)^lan noted 

in the project activities logbook or elsewhere? 

Coamients: 

Yes __ No ____ N/A _ 6. Is an inventory of serialized field documents 

(Saanle 1.0. Tags, Chain -of Custody Records, 

etc.) in the DCO's inventory logbook? 

Coxmnents: 

Yes __ No ___ N/A ____ 7. Does the Field Notebook contain adequate informa

tion about each sample including the Sample 1.0. 

Tag number, date, location, and information 

necessary to reconstruct the saaple? 

Comments: 

Yes __ No ̂ ___ N/A ^_^ 8. Are entries to the Field Notebook made in ink? 

Comments: 

Yes ___ No ____ N/A ___̂  9. Are corrections properly executed with one line 

through the error in c U project logbooks emd 

Field Notebooks? 

Comments: 

Figure F-25 DOCUMENT AUDIT CHECKLIST: Active Project Files 
(2nd of 3 sheets) 
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Yes No N/A __^ 10. Are all project noteboolcs and logbooks properly 

labeled with the project number, EPA site number 

and title? 

Conmients: 

Figiire F-25 DOCUMENT AUDIT CHECKLIST: Active Project Files 
(3rd of 3 sheets) 
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DOCUMENT AUIIT CHSOvLIST 

Regional Ooc;s&e::t Control Officer 

OFFICE LOCATION 

DATS OF AUDIT 

SIGNATURE OF AUDITOR 

Yes No N/A Is an inr;i:itory of serialized field documents 

(Saaiple I.D. Tags, Chain"of Custody Records, 

Receipt fsr Saaples Form, etc) in the 

'OCO's inventory logbook? 

Comments: 

Yes No N/A Are project materials secured during other 

than wor.' ing botirs unless they are in use? 

Comments; 

Yes __ No ___ N/A __ 3. Is Enf or" isent Sensitive material maintained 

in a seci^ed area with a checkout log at all 

times? 

Comments• 

Figure F-26 DOCUMENT AUDIT CHECKLIST: Regional Document Control Officer 
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VOUTILE CRCAHIC FIEU) ANALYSIS 

S<aple I d e h c i f i c a c i o B So . 

O t c e : 
Task No. 

Depth iDCerval Cft ) ^ " P h o t o - i o n i z e r 
— Reading Cotwa) 

F igure F-27 VOLATILE ORGANIC FIELD ANALYSIS 
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FIELO CONTACT FORM 

Inspeecor'* Name; 

Organigacion: 

Date of Contact: 

Coneact Name: 

Agency: 

Address: 

Tel. So,: 

Contact Svaamary 

COPY: 

Figure F-28 FIELD CONTACT FORM 
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Figure F-29 Field Gas Analysis Form 

FIELD GAS ANALYSIS 

SAMPLE I.D. 
NUMBER 

SAMPLE 
LOCATION 

' 

DATE TIME 

SITE: 
P.N.: 

SAMPLE 
TYPE 

SAMPLING 
INSTRUMENT 

READING 
(UNITS) COMMENTS 



17.07 APPENDIX G 

BORING LOG TERMINOLOGY 



17.07 BORING LOG TERMINOLOGY 

17.07.1 General 

PP 
TV 
Gravel 
Cobble 
Boulder 
60* 

Trace 
Some 
N Value 

REC 

RQD 

- Compressive strength as determined by penetrometer 
- Compressive strength as detennined by torvane 
- Frocn \ / k Inch to 3 inches In diameter 
- From 3 to 12 Inches In diameter 
- Greater than 12 inches In diameter 
- Represents 60 degrees measured from a plane perpendicular 

to the longitudinal axis of the core 
- Represents 0 to 10 per cent by volume 
- Represents 10 to 25 per cent by volume 
- Indicates the number of blows required 

split spoon sampler 12 inches with a 
fal1ing 30 Inches 

- Recovery Indicates total amount of core recovered for each 
run. Expressed *s a percentage of the total length of 
the core run 

- A modified core recovery in which all pieces of sound core 
over k Inches In length » re counted as recovery. The 
modified sum of core recovered ts then expressed as a 
percentage of the total length of the core run 

- Dashed line in classification column indicates approximate 
or gradational change 

to drive a standard 
1^0-pound weight 

17.07.2 Weathering 

Fresh 

Slightly 
Weathered 

Moderately 
Weathered 

Highly 
Weathered 

loss of strength, or any 
(unweathered rock) 
a slightly lower strength 

- The rock shows no discoloration, 
other effect due to weathering 

- Rock Is slightly discolored with 
than unweathered rock 

- Rock Is considerably discolored with a significantly tower 
strength than unweathered rock 

- Rock'is discolored and weakened so intensely that 2*inch 
diameter rock cores can be broken'readi1y by hand. Wet 
strength Is usually much lower than dry strength 

17.07.3 Bedding 

Laminated - Less than 0.001 foot to O.OI foot (.1 inch) 
Thin -Bedded - 0.01 foot to 0.1 foot (.1 to 1.2 inches) 
Medium Bedded •> 0.1 foot to 1.0 foot (1.2 to 12 inches) 
Thick Bedded - Greater than 1.0 foot 
Massive - Denotes no discernible internal bedding structure 

17.07.4 Sample Symbols 

C a l i f o r n i a 
M q or 

Grab Sample Piston Pi tcher 
S p l i t 
Barre l Thin Wall 

R 
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17.08 SAMPLE BOTTLE REPOSITORY PROGRAM 

In addition to its analytical programs, the CLP provides several 

supplementary services. These activities have developed as a natural 

adjunct to the program's analytical services. The purpose of this 

chapter is to provide the user with a description of each auxiliary 

program seirvice and how the service may be accessed. 

17.08.1 Sample Bottle Repository Program 

17.08.1.1. Types and Quantities of Bottles Available. Under the Sample 

Bottle Repository operation, nine types of sample containers are avail

able to CLP clients for use in hazardous waste sampling activities of 

the Superfund Program. Bottles provided through this program are pre-

cleaned and QC tested according to prescribed procedures to ensure that 

no contamination exists that might affect sample data results. 

Clean, empty bottles, and closures are~ shipped to users in pro

tective cardboard cartons. (Sample coolers and sample preserving agents 

are not supplied through the Repository program.) 

The following chart lists the types of bottles provided through 

this program, the case sizes in which bottles are shipped, and the 

type(s) of samples appropriate for collection in each bottle type. Each 

bottle type is cleaned and QC tested by procedures directly related to 

the specific analyses that may be performed on samples collected in the 

bottle. Therefore, to ensure appropriate quality control, users are 

instructed to utilize bottles only to collect sample types as listed on 

the following chart. 
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TABLE H-l SAMPLE BOTTLE REPOSITORY SERVICES 

Container 
Type Description 

1/2 gallon amber glass bottle 
with Teflon-lined black 
phenolic cap 

40-ml glass vial 
with Teflon-backed silicon 
septum cap 

1-liter high-density 
polyethylene bottle 
with polyethylene cap 

120-ml wide-mouth glass vial 
with polyethylene cap (white) 

16-oz wide-mouth glass jar 
with Teflon-lined black 
phenolic cap 

8-oz wide-mouth glass jar 
with Teflon-lined Black 
phenolic cap 

No. Per 
Case 

72 

42 

72 

48 

96 

Used for RAS 
Sample Type* 

Extractable Organics 
Low Concentration 
Water Samples 

Volatile Organics 
Low & Medium 
Concentration 
Water Samples 

Metals, Cyanide 
Low Concentration 
Water Samples 

Volatile Organics 
Low & Medium 
Concentration 
Soil Samples 

Metals, Cyanide 
Medium Concentration 
Water Samples 

Extractable Organics 
Low SE Medium 
Concentration Soil 
Samples 

and 
Metals, Cyanide 
Low & Medium 
Concentration Soil 
Samples 

and 
Dioxin . 
Soil Samples 

and 
Organics & Inorganics 
High Concentration 
Liquid & Solid Samples 
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Container 
Type 

7 

8 

TABLE H-l SAMPLE BOTTLE 

Descript 

4-oz wide-mouth gl 
with Teflon-1: 
phenolic cap. 

1-liter amber 

Lned 

REPOSITORY SERVICES 
(Continued) 

ion 

ass jar 
black 

glass bottle 
with Teflon-lined 
phenolic cap 

black 

No. Per 
Case 

120 

30 

Used for RAS 
Sample Type* 

Extractable Organics 
Low & Medium 
Concentration 
Soil Samples 

and 
Metals, Cyanide 
Low & Medium 
Concentration 
Soil Samples 

and 
Dioxin 
Soil Samples 

and 
Organic & Inorganic 
High Concentration 
Liquid & Solid 
Samples 

Extractable Organics 
Low Concentration 
Water Samples 

32-oz wide-mouth glass jar 
with Teflon-lined black 
phenolic cap 

36 Extractable Organics 
Medium Concentration 
Water Samples 

•*This column specifies the only type(s) of samples that should be collected in 
each container for Repository Authorized Service (RAS). 

17.08.1.2 Ordering Proce'dures. The Sample Bottle Repository program 

may be used by any organization scheduling samples through the CLP and 

is commonly accessed by regional and remedial contractor clients. Two 

individuals from each organization are designated by SMO as Repository 

Authorized Requestors (RARs), and only these individuals may place 

bottle orders through the program. State personnel should access the 

bottle program through their EPA Regional office. 

Users should contact SMO initially to become authorized to order 

from the Repository and to obtain a supply of Delivery Order forms. 

Thereafter, the RAR orders bottles directly from the repository. Since 
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the repository can respond only to orders submitted by a SMO designated 

RAR, users must notify SMO of any change in RAR designations. 

There are three types of bottle orders, defined by the amount of 

time between the date the order is placed and the requested delivery 

date: 

o Routine Order: Ten or more working days lead time for 

delivery. 

o Fast Turnaround Order: More than three days, but less than 

ten days lead time for delivery. 

o Emergency Order: Less than three days lead time for delivery. 

Routine orders are mailed to the repository utilizing the Delivery 

Order (DO), a four-part carbonless form. The DO must be signed by an 

RAR. The first two copies of the completed DO are sent to the 

repository at the address indicated on the form, the third copy is sent 

to SMO, and the fourth copy is retained for the user's file. 

Fast turnaround and emergency orders should be called in to the 

repository, at the telephone number provided on the form, and the 

written DO distributed as outlined above, to confirm the order. When 

placing a telephone order, the RAR must give the repository the DO 

number for the order and provide the corresponding written DO in 

followup. 

Users should submit orders a minimum of two weeks in advance of the 

required delivery date, whenever possible, to ensure timely and complete 

delivery of bottles. Emergency and fast turnaround orders are filled on 

an "as available" basis from the repository's emergency inventory stock. 

It may not be possible to respond to all emergency and fast turnaround 

orders, as response depends on repository inventory and orders in pro

cess. 

In the event that an order is cancelled, the user must immediately 

contact the repository verbally to cancel the order, and follow up with 

a cancellation memo to the repository, sending a copy of the memo to 

SMO. Cancellation memos, as well as all other project related corres

pondence, should cite the appropriate DO number. 
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17.08.1.3 Shipment Information. Upon receipt of the Delivery Order, 

repository personnel schedule shipment and begin preparing the order. 

Repository personnel immediately notify the RAR if for any reason the 

order cannot be met in full by the requested delivery date. Often, 

partial shipments can be arranged over several days to meet the client's 

requirement. If concurrent orders are received at the repository that 

cannot be filled in a timely manner and if partial shipments cannot be 

satisfactorily arranged, the repository immediately notifies SMO, which 

coordinates with the involved Regional Sample Control Center(s) in 

determining the priority of bottle orders based on the region's sampling 

needs. 

Each carton in a repository shipment is marked "Box of ," 

and a Repository Packing List (PL) is included in Box 1 of each ship

ment, so that the designee can verify that the entire shipment has been 

received. In addition, the repository sends two copies of the shipping 

PL to the RAR at the time of shipment. The RAR confirms with the de

signee that the entire shipment was received in good condition, then 

enters the date of receipt and signs the packing list in the space 

indicated to confirm receipt. The RAR must retum a copy of the signed 

packing list to SMO within seven days of shipment receipt. 

17.08.1.4 Procedures for Problem Resolution. 

o Resolving Problems Conceming Bottle Shipment. If there are 

problems relating to shipment (i.e., shipment does not arrive 

by scheduled date, shipment is incomplete, or contents are 

damaged), the shipment designee or RAR (as appropriate to the 

situation) should contact the repository immediately to 

resolve the problem. If the problem is not satisfactorily 

handled in this manner, the RAR should then contact SMO for 

resolution. 

o Resolving Problems Conceming Bottle Contamination. If a user 

has definitive cause to suspect that container contamination 

may have affected sample analysis results, the concerned RSCC 
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should notify SMO by telephone and follow up with an explana

tory memorandum directed to the appropriate NPO Project 

Officer (PO). The memorandum should include the following 

information: description of the problem, rationale for sus

pecting bottle contamination, supporting dociimentation (if 

available), and lot number(s) for all bottles concerned. 

Bottle lot numbers must be provided before any corrective 

action can be taken. Prior to requesting corrective action, 

the user should verify to the extent possible that the con

tamination encountered is not a result of either improper 

field procedures (e.g., use of contaminated water for field 

blanks) or poor laboratory practice (e.g., background contam

ination) and include this information as part of the rationale 

in the memorandum submitted to the NPO. 

After review of submitted information, the PO notifies 

SMO to initiate appropriate followup action. Upon notifica

tion by SMO, the repository will first check the QC analysis 

record for the concerned lot(s) of containers and verify that 

contract procedures were correctly followed and that the lot 

passed the QC analysis. Should an error be identified in this 

process, the repository will notify SMO immediately. 

As a second step, following PO authorization, the reposi

tory will pull the QC storage container for the bottle lot(s) 

and analyze the container(s) for suspected contaminants. SMO 

will notify the RSCC conceming the analysis results, so that 

if there is a contamination problem, analysis data from 

samples collected in other containers in that lot can be 

appropriately flagged. Should contamination be confirmed by 

analysis of the QC storage container, the repository will 

immediately identify the problem and correct procedures as 

necessary to resolve it. Should a widespread problem be 

identified at any time, RARs would be notified in a timely 

manner so that bottles could be pulled before use in the 

field. 
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17.08.1.5 Summary of Bottle Cleaning and Quality Control Procedures. 

Containers provided under this program are prepared in batches or lots 

of approximately 100 containers. (Exact lot sizes for each bottle type 

are determined, so that a bottle lot is not split between cases.) 

Bottles are cleaned in lot groups, utilizing procedures specifically 

designed to remove any possible contaminants. Different cleaning pro

cedures are employed according to the container material and the type(s) 

of samples that will be collected in the container. 

Each bottle lot is assigned a unique identifying number. This lot 

number is permanently affixed to each bottle in the lot, recorded in the 

repository logbook, and entered on the shipment packing list when 

bottles from that lot are shipped. For QA purposes, it is vital that 

each container's lot number be permanently associated with the sample 

collected in that particular container. Therefore, it is recommended 

that samplers record each container lot number and associated CLP sample 

numbers in their field records at the time that samples are collected. 

The repository routinely performs QC analyses on one percent of the 

number of containers per lot. No lot is released for shipment until 

acceptable QC results are verified. QC analyses are performed by 

equivalent methods to those utilized in CLP RAS programs and are 

specific to the types of samples that may be collected in the container. 

If a container fails to pass the QC check, the associated lot of bottles 

is pulled and reprocessed through the system. 

A QC release number is assigned to each lot of bottles that passes 

QC analysis and is marked on both the analysis and storage QC containers 

for each lot. The QC release number is cross-referenced with the lot 

number in repository records, so that all QC records can be accessed 

based on the lot number identification. 

In addition to the QC analysis check, an additional bottle is 

removed from each lot and stored for QC purposes. QC storage containers 

are kept in a contaminant-free area of the repository, which is monitor

ed for volatile compounds. The QC storage containers are retained as a 

backup to recheck for cleanliness, should possible contamination of a 

lot of bottles come into questions at a later date. 
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1.0 INTKUDUCTIUN 

1.1 OBJECTIVES OF PROJECT 

The following la a health and safecy plan for remedial 
Investigation actlvltleu at Midway Landfill, Kent, Wadhlagton. 
Specifically, chla document addresaea the health and safety Isuuea 
Involved with the actlvltius ouclined in che "Final Sampling und 
Analyais Plan" for Midway Landfill* 

1.1.1 InveaCigaCion Objticclvua 

Field actlviciea Co be performed aC Midway Landfill are diacuaaed 
in the "Final Sampling and Analyaia Plan" (September 5, 1985). Theae 
activitiea Includu Che aampling of aurface aolla at fifceen (15) 
locacions In che acudy area, Inacallacion and aubaequeuc aampling of 
eighc (8) groundwater monlcorlng wella, chree (3) leachace monlcorlng 
wella, and cweucy-chree (23) gaa probea. In addition, eighty (80) 
ahallow gaa prohes and several deep gas probea will be inscalled and 
monitored offsite. Flow muCers will be luacalled to quunclfy die 
amount of acorn water entering the site. Upwind/downwind aampling of 
the ambient air will be conducted In conjuncclun wlch macaorlogical 
uonlcoring. 

Wella wichln one (1) mile of che alce will be InveuCoried, aa well aa 
Che IdencifIcucion of pocenclal recepcora. The objecdves of che 
projecc Include Che following: 

o CharacCerlzaCion of che chemical composicion of che leachace 
plume and landfill gaaes. 

o IdenCiflcaClon of che conCamlnanc aourcea and determlnacloa of 
Che pruaeac excene of leachate aud landfill gaa migration. 

o Oecerminacion of che pathways of concamlnant mlgracion and 
cranaporc races. 

o IdenCiflcaClon of concamlnadon recepcora and apeclfic on and 
offsice healch and envlronmencal effects. 

o Provision of necesaary and aufficienc daca for the feaalbility 
acudy co eacabllah remedial reaponae objecdvea, idenclfy and 
evaluate alcernacives, develop remedial acdon deaign(a), and 
asseaa che adequacy of currene closure acdvidea. 

1.1.2 Healch & Safecy Plan Objecdvea 

The objecdves of chla plan are co addreaa che health and aafecy 
laauea chac are apeclfic co che field accivlcies ouclined in che "Final 
Sampling and Analyaia Plan" (Sepcember S, 1985). Specifically, che plan 
will: 

(WDOE 11889.401) ^"1 
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o Dlacuaa Che haxarda LliuL wxlaC In Cliu f l u i d u c d v l t l e a and 
e v a l u a t e Chem wlCh ruapucC co che h e a l t h und aafucy of f i e l d 
p e r a o n n e l . 

o Recommend aafecy procedurea Chac minimize Che p o a a l b l l i c y of 
In jury to f i e l d p e r s o n n e l . 

o Develop emergency procedurea i n the evenc of f i e l d r e l a t e d 
a c c l d e n t a . 

1.2 TRAINING UF PERSONNEL 

All field peraonnel will be required to read che Health & Safecy 
Plan and aign a acacemenc acknowledging Chelr underacanding of Che 
macerial. 

In addidon, all peraonnel will be required Co complece a Crainlng 
courae in compliance wlch EPA order 1440.2. The crainlng program will 
addreaa che following aubJecCa: 

o Toxicology 

o Haxarda of conCamlnanca preaent 

o Peraonal procecciva cloching 

o Respiracory procecdve equipment 

o Emergency procedurea 

o Monlcorlng Inacrumenca 

o Sica encry and exlc procedurea 

o Disciplinary procedures 

The Sice Manager will train all acaff auppordng che field efforc 
for any alee and Caak specific work chac ia needed. 

1.3 REVISIONS AND ADDITIONS TO HEALTH SAFETY PLAN 

All field work, will atop and Che Healch & Safecy Plan will be 
reviaud if unexpecCed hazards such aa tha following are encouncered: 

o Dececcion of radiadon. 

o Presence of unexpecced concaoinanca near or above che TLV. 

o Equipment (moni to r ing , pe r sona l p r o c e c d v e ) malfunccion. 

o Concamlnadon r e q u i r i n g l e v e l A p r o c e c d o n . 

F i e l d work w i l l resuots only a f t e r a r e v i s e d Health & Safe ty Plan 
haa been reviewed by WDOE. The S i t e Hanager (Black & Veacch) i a 
r e s p o n s i b l e for any atop work d e c i a i o n a . 

(WDUE 11889.401) 
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1.4 GENERAL SITE INî UUMATlUN 

1.4.1 Background 

After several yeara aa a gravel mining aite, che Midway Landfill 
began accepting solid waate for dlapoaal in January, 1966. Local 
realdenta aay that ac the time, they were asaured by Clcy of Seaccle 
repreaenCadvea that only non-putreaclble waatea would ba buried 
there, mainly from the dumolitlon of conacrucdon aitea. 

Pruciae data concerning the cypua and quandtlua of waate accepted 
at the Midway Landfill, eapecially In che eurly years of operadon, ia 
unavailable. YeC, evidence Indicacea chac liquid and solid waacea 
concainlng aolvenca, inorganic and organic chemicals, heavy mecala, 
peadcidca, hydrocarbons, acida and ocher hazardous macerlals have been 
depoaiced ac Che aiCe at leaac aince 1979. 

The Seaccle Engineering Oeparcraenc'a recorda show chac becween 1980 
and 1982, quandciea of palnc sludges, oily waacewacer, dyea, waaca 
coolanc, lead concaminaced waaCea and ocher Coxlc macerlals were 
depoaiced chera. 

CERCLA files from EPA Region X documenCed Chut chemical waatea aC 
Midway have been generated by a varluCy of induscrlea, including 
construction, printing, sceel and iron foundry, lab/hospical, udllcies, 
general chemical and ochera. 

Groundwacer analyses performed on che sice wells indicace che 
presence of heavy mecals and organics concamlnadon. The presence of 
mechane gas in Che landfill and mlgracion of methane off che propercy 
haa alao cauaed concern over aafety laauea for aurrounding residences 
and biiAinessea. RecenC monitoring efforta have detected methane 
offsite in nearby buslneaaes and reaidencea ac levels wichin che 
explosive range. There ia also evidence which indicaces che landfill 
gaa may alao concain organic and inorganic vapors which conadcuce a 
aerioua healch hazard. Becauae of Che high gaa levela und reaulcanc 
concern over aafecy laauea, UDUS has aupporced a faac-cracc approach 
CO gua pcobe inacallacion. 

1.4.2 Sice Deauripdon 

The Midway Landfill ia a privaCely owned landfill chac had been 
operaced by che Cicy of Seacclu Solid WuaCe Udllcy from 1966 to 19UJ. 
The aLCtt conaiaca of approxlmacely 6U acres, located at Soucli 248cli and 
Pacific Highway Souch, Inalda Chu Cicy of Kunc, and la appruxlmaculy 16 
milea aouch of SeaCCle. The siCe la bordered on the eaac by InCeracaCe 
5. The sice was formerly che locadon of a gravel mining operadon and 
a peac bog lake. Lake Mead. The locadon and siCe boundaries are shown 
on Figure 1. 
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1.4.J Hazard Typea and ChaructertscLea 

Hazards that may be encountered during field acdvidea 
include: 

0 Explosive atmosphere created by vendng methane gas. 

u Exposure to volatile organic vapors contained in che 
landfill gaa. 

0 Expoaure to trace inorganic vapora (specifically, hydrogen 
aulfide and hydrogen cyanide) contained in the landfill gas. 

0 Exposure Co concaminaced groundwacer atid soil. 

u Oxygun deficienc utmuaphere developing aa a reault of 
diaplaceuenc by landfill gaa. 

o ( Phyaical hazarda (i>e* broken glass, acrap meCal) aaaoclacud 
wich municipal landfilia. 

1.4.4 Hazard Evaluadon 

Reaulca of gaa unalyaea on aauplea from landfill flares augguac 
chac che landfill gaa may concain hydrogen sulfide, benzene, and 
carbon cecrachloride in auounca exceeding che 1985 EPA threahold 
limit value (Univeralty of Uuahlngton, July 1985). Theae compunenta 
have u relatively high potanClal Co ba liburuCed during drilling 
operadona. Methane gaa ia explosive in concencradons becwuen 
5.3Z and 15Z (volume of mechane in acmoaphere). The poaalbllicy exiaca 
for che formation uf an explosive acmoaphere during drilling operadona. 

Hydrogen aulfide is a recognized irricanc co che eyes and coucoua 
nksmbranea via inluiladon rouce. Reaulca of expoaure range from eye 
irricadon ac low concencradons (20-150 ppm) to deach ac high 
concencradons. Hydrogen sulfide generally af feces che respiratory 
and nervous ayatema. Hydrogen cyanide, which la ofcen found In 
conjuncdon wich hydrogen aulfide, ahould be conaidered presenc In the 
gaa also. Ic la Coxic via oral, deriaal and inhaladon roucea. Ic ia a 
procoplaamic polaoa, rendering oxygen unavailable co daauea. 

Benzene is a recognized irriCanC Co che akin and ia a known 
leukemogen. Occasional exposure co high cuncencradoua of benzene ia 
noc considered dangerous. Carbon Cecrachloride is a recognized 
carcinogen and ia highly coxic via oral and inhaladon rouCea. Ic 
damagea Che kidneys, liver, and lungs. Exposure co concencradons 
greater Chan 1,000 ppa for aoveral houra will cuuae aympcoma of 
poisoning. 

Ileaulca of groundwacer aiuilyaea from monlcorlng wella Indicace che 
preaence uf a wide range of voladle organica and heavy metals. The 
analyaes indicaces Chac che degree of concamlnadon of groundwacer Is 
alighc. However, chere is a cliance of expoaure to volucile organica 
from che groundwacer via inhaladon or dermal routes. Expoaure to heavy 
mecals or inorganic contaminants is unlikely. 
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The types uf concamlnunca that may be uncounterud In chu 
Inatulladun ac luuctiaCe launlcurlng wella are unknown ut pruaunt. A 
prediction ua to the cypea of contaminunta preaent could bu made bused 
on wuucu diapoaal rucurda and gruundwacur concumliiuncs; tiuwuvur, chla la 
nut recumauended due Co che uncercalncy of wuacea disposed there. 

Thu hazard uvaluuClon fur offaiCe gaa prube InaCulluClon lu luw buc 
ahould be considered variable based on che uncercaincy uf concencradons 
of mtiChune In che lundfill gas. The chance of an explosive atmosphere 
developing can be cually minimized (aee 3.1.2). 

The hazard evaluadon for Che inacallacion of groundwater monitoring 
wulla la low tu medium. The wella will be InaCulled offalCu, and buaud 
on available daCa, che groundwacer la only alighcly concaminaced (ppb 
rangti). The hazard evaluadon for leachace ujnicorlng well Inacallacion 
ia high buaed on chu uncercaincy of che types and cuncencradoua of 
concuminanca in Che landfill gaa, leachace, and aoil. 
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Table 1-1 

Respiracory Limics of SelecCed Concaminancs in Landfill Gas 

Keapiracory LlmlCa (1) 

TLV 
STEL 
lULU 
OIL 

CHEMICAL 

CH^ (2) 

_ 
-
-
— 

H^S 

10 
10 

300 
1-5 

HCN (3) 

10 
-
50 
I 

2 

*=̂ '6 

lu 
25 

,U0U 
100 

CCL, 
4 

5 
20 
300 

50-75 

(1) All values In pares per million 
(2) Simple asphyxianc (non-coxic); Cherufora, no rusplracory llmlca 

exiac 
(3) Chungea in TLV are being considered. 

No STEL uxlacs. 
UTL ia noc uaeful due Co Che acuce CoxiclCy of HCN ac chis level. 

(WDOE 11889.401) 
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2.0 SITE ORGANIZATION, LAYOUT, AND SAFETY EQUIPMENT 

2.1 SITE OaCANIZAXlUN 

2.1.1 Projecc Team Mumbera and Rcaponaibllidea 

Black & Veacch will clearly designace responsibilldes for 
managemenc of Black & Veacch employee and subconcraccur aafecy In che 
conduce of all aapecca of Che inveadgaCions. Reaponalbillcles will 
range from incenslve supervision and clearly scaced policy by company 
manageioenc, Chrough rigorous implemeneadon of pulley by middle 
managemenc and Ceam leaders, co a conalaCenCly higli level of aafecy 
conuclouuneaa and feedback by Ceam mumbera. uubconcraccora are expecced 
CO ImpleinuuC aufa InveaCigaCion procedures for Chelr empluyeua In 
conformance wleh cuncracc requiremenca ur specifIcaCiona• 

Keapcnaibilidea for implemendng safe InveaCigaCion procedurea are 
deacribed below. 

2.1.1.1 Sice Healch and Safecy Officer (Black & Veacch) 

The,Slce Healch and Safecy Officer ia responsible for overall 
coordinacion of aafucy maCCera wichln ehe projecc Cuam. He udviaea 
che SiCe Manager regarding aafeCy maCCera; recomoenda policy on 
maCCera noc specifically addreaaed by ocher rulea, reguluciona, and 
acaeucea, reaearchea und dlaaumlnacua informadon regarding known 
hazardous condidons, pracdces, or sCandarda; courdinaCea aafeCy 
crainlng programs for projecc ceam peraonnel; conaulca wich medical 
and induaerial hygiene specialises aa necessary; reviews correcclve 
acclons; evaluacea new procedures; maincains awaruess of parallel 
programs; refers eo che Prograa Healch & Safecy Plan as needed. 

This person also haa the following responaibilidea: 

o CalibraCea monlcorlng InacrumenCM and aaaurida ehey are 
working properly. 

o Ineerpreea Inacrumene readings and modifies currene levels 
of safttCy baaed on ineerpraeadon of daca. 

o Sees up deconcaminadoo procedures for personnel and 
equipmenc. Oversees deconeaminadon ImplemenCaClon co assure 
concamlnaaca are noe being caken offsice. 

o Aaaurea adequaCa supply of safacy equiptaene is available and 
being properly udllzed. 

o Aaaurea chac all peraonnel procecdve equipmenc la properly 
clean, malneained, and working according co apeclficudona. 

o Assures chaC all personnel utilizing protective equipmenc are 
properly crained In Ics operadon. 
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The Sice Healch & Safecy Officer will huve auclafaccorlly compleced 
Che EPA Peraonnel Procecdon and Hafecy course, be familiar wich aafecy 
equipmenc Co ba uaed and compeCanC in apecifylng levela of protection 
for field personnel. Mark Peterson (913)339-7224 is che designaced 
Healch & Safecy Officer. 

2.1.1.2 Induscrial Hygiene ConaulCanC (Black & Veacch) 

The Induscrial Hygiene ConsulcanC provides specific informadon 
relaced Co Coxicology and medical pracCicea in ehe evenc of personnel 
exposure co hazardous aubacancea. The Induscrial Hygiene Conaulcanc 
will provide informadon concerning coxicology co personnel and local 
huapical peraonnel before alee acdvidea begin; parccipace In 
planning and preaencing crainlng sessions; consult wlch che Projecc 
Manager as necessary eo decermine specific individual's abllicy co 
perform field acdvicles; inceracc wich ehe Healch and Safety Officer 
to maincaln a complece, funcdonal, and eechnically correcc healch and 
aafecy program. Phoenix Safecy AaaociaCua, Ltd., (215)935-1770, la 
che designaced Induaerial Hygiene Conauleane. 

2.1.1.3 Sice Manager (Black & VeaCch) 

The Sice Hanager ia responsible for ehe overall implemeneadon of 
che safecy prograa ae each slce. Specifically, chis includes providing 
adequace manpower, maceriala, equipiaenc, and dme resources to conduce 
an inveseigadoa safely and caking approprlaCe correcclve aceion when 
unsafe aces or pracdces occur. 

The Sice Manager is also responsible for onsice enforcemenc of che 
healch and aafecy prograa aaeabliahed in che Healch & Safecy Plan. Ue 
idendfies unsafe condidona, praccicea, or procedurea; researches and 
prepares repurea percaining eo incidencs resuldng in physical Injury or 
exposure co hazardous macerlals; disseainaces informadon from che 
Projecc Manager and ehe Healch and Safecy Officer co onsice personnel 
and oversees safecy relaced aceividea ae cha sice. Hark Pecersun Is 
ehe designaced Sice Manager, (913)339-7224. 

2.1.1.4 Employees (Black & Veacch) 

Employuea are raaponaibla for complying wich che healch and safety 
I program escablished in ehe Healch & Safecy Plan; reporcing co chelr Sice 
-1 Manager any unsafe condldon and all facca percaining co Incidence which 

resulc in physical injury oc expoaure co hazardous macerlals; and 
. cooperaeion in ehe medical monlcorlng provision of chis program. 

i 

Every person who pardcipaees in ehe inveadgacion has a 
responsibilicy co reporc chelr expariencea for che benefie of ochers. 
The reporcing of favorable or unfavorable axperiences will include 
recommendsdons co help ochera avoid dlacomforc, emburraaamenc, puin, or 
expoaure Co hazardoua maCeriala. The reporcing will be auauoarized in 
writing, although Inieial reporcing will be verbal. 
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2.1.2 Work Llmltadona 

All field peraonnel will be required Co paaa a acandard physical 
examinaClon cerdfying ehey are in good healch and are able Co perform 
field accivides uuclined in che Sice Sampling Plan. Work will be 
performed during dayliglic houra only und will be suspended if incleiacnc 
weacher condidons (I.e. heavy rain) make field wurk dangerous. Uuac 
acreas monlcorlng will be inidaCed Co all field personnel wearing level 
B or C procecdon if the CemperaCure exceeda 70 degreua fuhrenhulc The 
laonicoring will Include hourly measuremenCs of body CemperaCure, blood 
preaaure and pulae. 

2.2 SITE LAYOUT 

To reduce Che pocendal for cransfer uf concamlnadon from Che 
slce, work areas will be eacabllahed. Wichln cheae areua prcaurlbud 
operadona will occur udltzlng approprlaCe personnel procecdve 
equipmenc. Thia layouc percalna Co all acdvidea occuring within 
Midway Landfill boundariea (onsice). Movemenc becween areas, will 
be concrollad aC checkpoinea. Three (3) contiguous areas are Co be 
uaed as lisCed below: 

1. Hoe area. 

2. Coneaminacion raducdon area. 

3. Supporc area. 

2 . 2 . 1 Hoc Area 

The hoe a r ea i a ehe i n n e r mosc a r ea of che chree a r e a s and I s 
cons idered concaminaced. Wlchin chla a r e a , p r e s c r i b e d l e v e l s of 
p r o c e c d o n w i l l be worn by a l l p e r s o n n e l . Au encry checkpoinc w i l l 
be e s c a b l i s h e d ae che pe r iphe ry of che hoc a rea co conc ro l che fluw of 
personne l and equipmenc becween iC and Che cuneaminadon reducClun a rea 
and CO check chac encrance and ex ic procedures a r e fo l lowed . All land, 
wlchin ehe Midway L a n d f i l l boundary i s cons idered Che hoe a r e a . 

2 . 2 .2 Coneaminacion ReducCion Area 

The a r e a becween ehe hoc and supporc areua ia ehe concamlnadon 
r e d u c d o n a r e a . Tha purpoaa of chla a r e a l a co pruvene ehe crunafer of 
concaminancs which may have been picked up by peraonne l or equipmenc 
l eav ing ehe hoc a r e a . A l l deconeaminadon a c d v i d e a w i l l occur in 
chla a r e a . 

The boundary becween che hoe a r ea and ehe concamlnadon r e d u c d o n 
a r ea i s ehe hoe l i n e and a c c e s s concro l s c a d o n , l o c a t e d adjacenc eo 
che l a n d f i l l boundar iea , upwind whenever p o a a l b l u . Thu boundary 
becween che conCaminadon r e d u c d o n urea and che aupporc a r ea la chu 
contamlnacion c o n t r o l l i n e and i s 40 m. from the hoc l i n e . 
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2.2.3 Supporc Area 

The auppore area is Che oucermosc region and is considered a 
non-coneandminaced or clean area. Ie will concain ehe field office, 
firsc aid area, and ocher elemencs necesaary Co support situ acdvicles. 
Change rooms, lunch and break areas, supplies, equipmenc scorage, and 
malnCenance ureas will be locaced in chis area. Onalte eating, drinking 
and amuklng will bu allowed only in thiu uruu. Thu uuppurc facility 
will be located upwind from thu hot and contumination reduction areas 
whenever poaaible. 

2.2.4 Gaa Probe Inatullatlon 

The InstallaCion of gaa probea offsite is noc expected cu pose a 
serious hazard Co field personnel. Fur chis reason, a modified sice 
layouC is planned wich u drill zone surrounded by a aupporC zone. In 
ureua where cha arrungemunc below ia noc fauaiblc, che Sice Health & 
Safety Officer will reduce cite dimanalons of chu cwo zones. 

2.2.4.1 Drill Zone 

The drill zone is che area wichin a 25 fooc radius of chu accuul 
drill sice. Surveying flags will be placed around chis zone co 
distinguish it from the aurrounding support zone. 

2.2.4.2 Support Zone 

The support zona surrounds che drill zone and is 20 fecc wide. A 
rope barrier will separate Che supporc zone from aurrounding propercy. 
In addidon, "ICEEP OUT" or "NO TRESPASSING" aigna will be accached Co 
ehe rope. 

2.2.5 Croundwacer Monlcorlng Well Inacallacion 

The inscalladon of groundwacer raonieoring wells is noc expecced co 
pose a aerioua hazard Co field personnel; however, concaminaced macerial 
may be gencraced, and a mini-deconcaminacion scadon will be needed. 
The siCe plan for Chis acdvlcy will consisc of an exclusion zone 
surrounded by a supporc zona. 

2.2.5.1 Exclusion Zone 

The area wichln a 50 fooc radius of Che bore hole is che exclusion 
zone; Chls may be decreased if Cha drill area is in a confined area 
(i.e. privace yard). 

(WDOE 11889.401) I_ll 
(HDLf-2 ) 
(093085 ) 



2.2.5.2 Supporc Zone 

The supporc zone is similar eo che supporc zone discussed above buc will 
Include a mini deconcaminadoo scadon locaCed upwind of che exclusion 
zone. 

2.3 SAl'ETY EQUIPMENT 

Dlrecdons Co nearby hospicals, emergency celephone numbers and 
reporcing Inacrucdona for ambulance, huapiCal, fire, police, and 
emergency rescue ceams will be conspicuously posced at che supporc area. 
A chree (3) fooc piece of orange flagging will be accached co che drill 
rig CO indicace ehe reladve wind direcdon. 

2.3.1 Firae-Aid Kies 

One (1) firae-aid kic, 16-^nie (Nadonal Sufecy Council Duca SheuC 
No. 202) or kic approved by ehe induaerial hygiene conaulcanc, will be 
provided at each drill sice. 

2.3.2 Porcable Fire Exdngulahers 

Two (2), ten (10) pound portable fire extinguishers. Class BC Dry 
Chemical, will be maintained in proper operacive condldon, and readily 
available for uae ac aach drill sica. 

2.3.3 Gua Honleoring Device 

An MSA-361 gus monieoring device will be malneained in proper 
operacive condldon and condnuously monicor ehe acmosphere aC each 
drill sice for (1) a developing explosive acmosphere; (2) an oxygen 
deficienc acmosphere; and (3) dangerous levels of hydrogen sulfide. 
(See cable 1-2). 

2.3.4 Compressed Air Horns 

Field peraonnal will b« oqulpped wich a compruaaed air horn in 
che evenc of an emergency. 

2.3.5 SCBA 

Each field ceaa member working onsice or insealllng groundwacer 
monitoring wells will have an SCBA equipped wich 30 minuce air supply 
available if level B procecdon is needed. 
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2.3.6 Orĵ anic Vapor Analyzer (OVA) 

An OVA-128 will be malneained in proper operacive condldon and 
condnuosly monicor and record organic vapor levels ac che drill sice. 

2.3.7 Emergency Eye Wash Scadon 

An eye wash acaClon approved by Che Slce Healch & Safecy Officer 
will be locaced wherever field accivicies cake place. 

2.3.8 HNU Phocoionizacion DececCor (HNU) 

An HNU - PIlOl will be malneained in proper operacive condldon 
and condnuously monicor organic vapor levels ac Che drill sice. 

2.3.9 Compressed Air Cylindera 

Compressed air cylinders, face muaka, and air lines, capable of 
supplying four (4) personnel wleh air, will be kepe in ehe supporc zones 
ae gas probe drill sices. 
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Tsble 1-2 

Acdon Levels for Monitoring Equipmenc 

Monitoring Device 

MSA-361, Exploalmecer 

MSA-361, Oxygen Hecer 

MSA-361, Hydrogen Sulfide 

HNU - PIlOl 

OVA 138 

Level AcCion 

* 20X LEL Iffloedlace wlehdrawal, consulc 
fire and explosion speciullats 

* 25Z Immediate withdrawal, consult 

fire and explosion specialiata 

* 19.5Z Level B protection 

* lOppm Laval B proCecClon 

I ppm Laval C procecdon 
5 ppm Level B procecdon 

500 ppm Laval A proCacdon 
* 5 ppa Sice Safecy Officer's discrecion 

* Audible alarm will sound ae chis level 
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3.0 SAFETY PROCEDURES 

3.1 SITE ENTRY PROCEDURES 

Prior eo the stare of any field acdvicles, sll personnel will be 
briefed by che Sice Safecy Officer as eo ehe level of procecdon co be 
used and any healch and safecy issues chac may have arisen and noc 
covered in Che Midway Huuleh & Safecy Plan. All monlcorlng inatruiaunea 
will be checked for proper operadon and calibraeud. Monlcorlng 
inscrumfencs chac will be Cuken inco che field include: 

HNU PIlOl. 
MSA 361. 
OVA 128. 
Radiadon dececcor. 

Procecdve gear will be donned and checked by Sice Safecy Officer, 
and monlcorlng equipmenc acdvaeed. 

3.1.1 OffaiCe Procedurea 

The drill rig will be poaicionad over Cha drill alee wich ehe frone 
of che cruck down wind of drill sica. Pana will ba poaidoned on each 
aide of the rear of cha Cruck. Each fan will be poaltionud approximacu-
ly eighc (8) feec from cha bora hole. The MSA and HNU probea will be 
laouncad on Cha rear of cha cruck approxlmacely Chree (3) fecc above che 
ground. An elaccric generacor will power che fans. A secondary 
generaeor will be kept in ehe supporc zone, up wind of ehe drill sice, 
in ehe evenc ehe primary generaeor fulls. The MSA, HNU, and fana should 
be posidoned as described and engaged prior co drilling. Thia will 
minimize che chance of an exploaive acmosphere developing. Once elie 
drilling efforc has commenced, persona will encer che drill zone up wind 
of che drill sice. 

During che spile spoon sampling, field personnel will posidon 
Chemaelves perpendicular eo Cha fana ao ChuC "dead air apace" will noc 
develop in frone of Chelr bodies. This keeps a dangerous acmosphere 
from developing and minimizes Che chance of exposure Co field personnel. 
In Che evenc of generaeor malfunccion ehe drill ceam should recreue eo 
che supporc zone, engage Che secondary generaeor and recurn eo che drill 
zone. If boch generuCors fail, or ehe OVA or MSA-361 alarms sound, all 
personnel will recreac co che supporc zone, don necessary level of 
proeaccion and re cum to ehe drill zone. 
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3.2 PERSONNEL PROTECTIVE EQUIPMENT 

Based on currene siCe condidons, field personnel will enter hoc 
area wlch modified level C procecdon (full face resplracor and 
careridge need noc be worn - hue be around neck or accached co body). 
Condnuous monlcorlng will occur wich che posaibilley of upgrade co 
level C or B procecdon (See Appendix A). This level of protection will 
also be worn by personnel involved in groundwater monitoring well 
inscalladon. 

A modified level 0 procecdon will be worn by all field personnel 
Involved in offsiCa gua probe Inscallacion. Coveralls, oucer boocs, 
gloves, and escape mask are opdonal. 

3.3 DECONTAMINATING PROCEDURES 

Deconeaminadon procedures will vary considerably becween onsice 
and offsice accivicies; che onsice procedures being much more chorough. 

3.3.1 Landfill Deconcsmlnadon Procedure 

All personnel and equlpmanc exlcing Chu hoc area (i.e. landfill 
propercy) are aasumed co be grossly concaminaced. The following 
conCaminadon reducdon procudura presumes chis buC can ba modified 
wich ehe Slce Safecy Officer's approval. 

STATION A - A Plaadc ground aheec on which field equipmenc ia 
dropped by recurning members of che work parey. 

STATION U - A wash Cub filled with "AUCANOX" datergenc 
solucion. < 

- A second waah Cub filled wich rinse solucion. 

- Each wash cub ahould ba equipped wlch a large 
aponge and brush. 
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STATION C - A bench or acool wich diapoauble aeuC covura for 
peraonnel eo sic on during rumovul uf booc covers. 

- A can (10) gallon pail wich plaadc liner where 
dispoaable booc covers are discarded. 

STATION D - Two Cen (10) gallon buckeCs filled with "ALKANOX" 
solucion. 

STATION E - A Can (10) gallon buckee filled wich rinse solucion. 

STATION F - A 32 gallon Crash can wich plaadc liner (concuiner 
for rubber iCema). 

STATION G - 30 meCera upwind from Scadon F. - A plaadc ground 
sheae for SCBA drop. 

STATION H - A bench or scool for personnel. 

- A 32-gallon craah can wich plasdc liner (coneainer 
for cloch iCems). 

STATION I - A field shower scCup. 

STATION J - A redressing and firsc-aid scadon. This scaeion 
defines ehe boundary becween Che deconeaminadon urea 
and Che supporc area. 

These scadona will lie in a scraight line becween che cwo concrol-
access poincs locaced ac Che hoc line and concamlnadon concrol lines, 
respecCively. Personnel working in ehe concamlnadon reducdon area 
will be required eo wear a level of proeeccion diccaced by che Sice 
Safecy Officer. 

3.3.2 Offsice Deconeaminadon Procedures 

This deconeaminadon procedure percalns Co groundwacer mrunicorlng 
well InstallaCion. Peraonnel exlcing exclusion zone will drop 
concaminaced sampling equipmunc on u polyuchylene drop cloch and 
unconcaminaCed equipmeuc on a second drop cloch. Personnel will proceed 
CO a Cub and scrub booes und gloves wich "ALKANOX" decergenc auludon. 
Personnel will rinse in second cub wlch cap wacer. AUCANOX and wacer ' 
will be scored in pump sprayers. Oucer gloves and booes will be doffed 
and scored. Tyvak suic will be doffed and disposed of. 

During eha offsica gas probe Inacallacion, ic la noc anciclpaced 
chuC a alCuaClon will duvulop such ChuC duconcaoinudon procudurus would 
huve eo be implamenced. If leachace is encouncered, chough, appropriace 
deconeaminadon procedures will ba followed. 
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3.3.3 Vehicle Decontuuiinucton 

Drilling rigs uaed in the hoc area or exclualon zune will be 
deconeaminated. Vehiclea will be placed over a polyethylene aheet and 
ateam cleaned. An abaorbent material will be used to capture wash 
water. This material will be drummed and l̂ apt onsite uncil its degree 
of concsminacion, if any can be decermined. 

3.4 DISPOSAL OF INVESTIGATION DERIVED MATERIAL 

All macerial generaCed aa a resulc of field accivicies will be 
scored onsice and disposed of as ouclined in Che concructor apecifica-
dona. Confirmadon from WDOE will be obcalned bafora any inveaclgucion 
derived macerial is disposed of. 

3.5 GENERAL SAFETY PRECAUTIONS 

1. Eacing, drinking, chewing gua or cobacco, or caking oedicadon 
in che hoc area or concamlnadon reducdon area is scriccly 
prohibiCed. The use of open flames or smoking near the drill 
sice is scriccly prohibicad. Any engines uaed near che drill 
sica will ba aquippad with spark arraacors. 

2. Handa and face will ba washedchououghly upon leaving che hoc 
area or concaminaeion raducdon area* 

3. All field personnel will shower (including washing,ehe hair) 
iamediacely afcar daconcaalnadon procedures. 

4. All field personnel wearing a reapiracor muac shave Co insure 
a proper fie. 

5. Concacc (personal or aquipoiene) wich pocenclally concaminaced 
subscances should be avoided. Oo noC walk chrough scanding 
wacer or mud, and avoid kneeling on ground. All inscruiaanes 
should ba placed on polyachylena shaeCing. 

3.6 EMERGENCY PROCEDURES 

3.6.1 Local Emergency Resources 

The following local emergency resources are locaced in che vicinicy 
of Midway Landfill: 

o Kane Police DeparCmanc - (206) 872-3313 

o Kane Fire Deparcaanc - (206) 872-3322 

o Paramedics, ambulances - 911 

o Valley Medical Cancer - (206) 228-3450 

o Auburn General Hospical - (206) 833-7711 
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The following offices should be coneacced in ehe evenc of personnel 
exposure eo hazardous subacancea: 

o EPA Regional Safecy Officer (Mr. Ronald Blair) - (206) 442-0370 

o EPA Emergency Response Team - (206) 321-6660 

o Nadonal Response CenCer - (800) 424-8802 

o Chemcrec - (800) 424-9300 

In che evenc of high pressure gas vendng, Che KenC Fire Depurcmene 
will be called via concuce number. They will respond co Che scene wlch 
EMT's (Emergency Medical Technicians), paramedic squad, and engine Co 
scundby and assise if necessary. In cha cas«> of personnel injury, all 
local emergency resources will respond by dialing 911. Typical response 
dme is 3-5 mihucea for Che Kent Police Deparcmene, and 5-8 minuces for 
che Kane Fire Deparcmene. Vicclm(s) will be eransporced Co elcher one 
of che cwo hoapicala llsced above. Tho head of each emergency room will 
have been coneacced prior Co cha drilling efforc so ehey will already 
know cha nacure of cha injury (i.o. burn or exposure Co one of chu 
landfill gua coneaoinanea). In addidon, a clipboard wich cha cypes of 
conCamlnanc gases suspected Co be present will be kepC in ehe supporc 
zone uC each drill sica and iaunadlaCely given Co responding emergency 
personnel. In eha evanc of a aerioua burn, ehe King Councy Flru 
Deparcmene will have Che vlccim airllfcad Co Cha Harborviaw Burn Cencer 
in Seaccle, Washingcon via army helicopCar. 

Emergency Roucea 

From sice eo Valley Medical Cancer: 

Follow Pacific Highway Norch (cake a right when exlcing sice) co 
Kane-Des Moines Road and cake righe. Go under 1-5, chrough chree (3) 
scop lighcs and get in lafc lane. Take Highway 167 exie (beneach 
viaduce). Scay on 167 and exlC ue 43rd Screec. Take righe ae llghc 
Immedlaeely gee in left hand lane. Valley Medical Cancer is on lefc 

From sice co Auburn General Hospical: 

Follow Pacific Highway Norch co Kenc-Des Moines Road and cake 
right. Gee on 1-5 South and exlc ae ehe Auburn exie immedlaeely afcer 
Che second Federal Way exic (Highway 18). Take lefe and follow 18 for 
3-5 miles. Take lafc ae C Screec. Ac Che ehird scop lighc cake righc 
and cake next right. Hospital is chere. 

Prior CO field aceividea, chese rouces will bu driven eo decermine 
che cloaeac facillcy and Co onsura chac field personnel will be familiar 
wich che directions* 
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Appendix A 

Level A peraonal proeeccion equipmenc iCems are aa foilowa: 

1. Poaidve preaaure SCBA (MSHA/NIOSH approved) operated in che 
posicive pressure mode. 

2. Tocully encapsuladng suic, booCs and gloves accached. 

3. Coveralls (under suice). 

4. Gloves - oucer, chamlcal-reslsCanc. Depending on suit con
acrucdon, worn over auie gloves. Hay be replaced wlch tighc-
flcdng, chui&lcal-reaiscanc gloves worn inside suic gloves. 

5. Cloves - inner, cighc-fiCCing, chemical-reslscane. 

6. Boocs - chamical-procecdva, sceel Coa and shank. Depending 
on suic booc conacrucdon, worn over suit booc 

7. Underwear - coccoa. 

a. Hard hac (opdonal). 

10. Two-way radio communlcadona (opdonal). 

Level B personal proeeccion equipmenc icama are aa foilowa: 

1. Poaidva pressure SCBA (MSHA/NIUSH approved), operaced in ehe 
posiclva pressure aoda. 

2. Hooded, ewo-piece cheaical-resiscanc suic. 

3. Gloves - oucer, chaoical-proceccive. 

4. Gloves - inner, cighc-ficeing, chemical-reslscane. 

5. Booes - oucar, chealcal-proeacdve, heavy rubber dispos
ables. 

6. Boocs - inner, chaoical-proCeceive, sceel coa and shank. 

7. Two-way radio coaaunicadona (opdonal). 

8. Hard hae (opdonal). 
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Level C personal procecdve equipmenc includes Che following items: 

1. Fullface, air-purifying respirator (MSHA/ NIOSH approved). 

2. Chemical-resiacanC cloching. 

3 . O v e r a l l s and long-s leavod jackec or c o v e r a l l s ; hooded cwo-
pieca chemical s p l a s h suiC (when a p p l i c a b l e - hooded 
d i s p o s a b l e c o v e r a l l s ) ( o p d o n a l ) . 

4 . Glovea - ouCer, c h e m i c a l - p r o c e c d v e . 

5 . Glovea - i n n e r , C i g h c - f i C d n g , c h e m i c a l - r e s l s c a n e cype. 

6. Cloch c o v e r a l l s - f i r e r e s i s c a n e ( i n a i d e c h e m i c a l - p r o c e c d v e 
c l o c h i n g ) ( o p d o n a l ) . 

7. Escaptt maak. 

8 . Hard h a t ( o p d o n a l ) - face s h i e l d ( o p d o n a l ) . 

9 . Booca - ouce r , c h e m i c a l - p r o c e c d v e heavy rubber d i s p o s a b l e . 

10. Booca - i n n e r , c h e m i c a l - p r o t e c t i v a , s c e e l coe and shank. 

1 1 . Two-way r a d i o comounicaciona ( o p d o n a l ) . 

Level D aquipmanc i nc ludea che fo l lowing : 

1. Cova ra l l a - f i r e r e a i a c a n c 

2 . Booea/Shoas - aafecy oc chemica l - r ea i acanc s eee l - eoed booes. 

3 . Booes - ouce r , c h e a i c a l - p r o t e c t i v e heavy rubber d i s p o s a b l e . 

4 . Escape aaak . 

5. Safecy glaaaea oc safacy goggles. 

6. Hard hae (opdonal) - face shield (opdonal). 

7. Gloves (opdooal). 
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17.10 METHODS FOR STATISTICAL EVALUATION OF DATA 

The statistical outcome of a field sampling analysis program cannot 

be fully determined before sampling and analysis. However, accuracy and 

precision targets can be established as part of the QA Project Plan. 

Methods for ensuring completeness, representativeness, and comparability 

can then be derived from accuracy and precision targets. 

The success of sampling and laboratory test programs can be com

pared with the targets established during preprogram sampling. Targets 

are established as a general guideline for quality assurance. Quantita

tive targets for accuracy and precision must be established with the know

ledge that such targets are only estimates. Real world samples are sub

ject to imprecision and bias from a number of sources, such as high 

ionic background, interfering constituents, and preanalysis handling 

errors, during the preconcentration, interference removal, solids separa

tion, and dilution steps. 

The following techniques for establishing precision and accuracy 

should be implemented only after considering how this information will 

be used to advance the project objectives. To ensure that useful 

quality control information is produced, careful planning, preparation, 

and field team training are necessary. The development of statistically 

related QA targets should be balanced with the cost and level of effort 

that is necessary to meet the project objectives. 

The QA targets for statistical treatment of data are stated in 

terms of the standard error (see equation [2] below) and are stated in 

terms of expected range of uncertainty and a level of confidence. These 

methods apply to a individual medium within a project site; however, the 

discussion will not further address that fact. 

17.10.1 Measurement Bias 

Accuracy is a measure of the agreement of a reported chemical test 

result with the true concentration in the sample. Direct knowledge of 

the true concentration of a constituent in a legitimate field sample is 

not available independently of sample analysis (with its intrinsic 
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uncertainty). Estimates of the measurement bias are possible, however, 

if a field sample is split into two parts and one is spiked with a known 

amount of the constituent of interest. 

The measurement bias of analysis can be inferred from the recovery 

as determined by sample spiking: 

Recovery = -=^ X 100, [1] 

where AC is the measured concentration increase due to 

spiking (relative to the unspiked concentra

tion) and 

C is the known added concentration increase in s 
the spike. 

For C equal to zero, the recovery would be 100 percent. 

Knowledge of measurement bias is useful in two ways: 

o To evaluate or select from alternative chemical analysis pro

cedures, 

o To determine what corrective adjustments to laboratory test 

results should be made when the information is used in de

cision making. 

Two pieces of information are required to estimate how many samples 

should be split and spiked to ensure that the targeted standard error is 

met (that is, the average recovery lies within the specified range at 

the desired confidence level): 

o The standard deviation that would be found in multiple 

determinations of recovery, 

o A relationship that shows how the uncertainty in the recovery 

decreases as the number of sample splitting and spiking events 

increases. 
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Although the standard deviation of the recovery cannot be known for 

actual sample collection and analysis activities at a particular loca

tion, a set of optimistic standard deviations in the recovery has been 

compiled from the EPA analytical procedures. Table J-1. These standard 

deviations are very optimistic because they are usually based on synthe

tic samples and because only a small number of replications were used in 

many instances. These are provided for project planning purposes only. 

The relationship between the uncertainty in the accuracy and the 

number of samples split and spiked is: 

R = t<r//s/T = Ccr, [2] 

where R is the range of uncertainty at a given confidence), 
t is the value of the t distribution for the selected 

(or required) confidence level (often the 90 percent 
confidence level) and [n-1] degrees of freedom; 

C is the "range coefficient" (t/ ATU), n is the number 
of degrees of freedom (number of samiples that have been 
split and spiked), and 

<r is the standard deviation (the actual standard deviation 
for a representative set of samples, if known, one 
chosen by a chemist, or the optimistic standard deviation 
from Table J-1, if not otherwise known). 

It is preferable to have samples split into two portions, and one 

portion spiked with a known amount of a constituent must be done in the 

field before the samples are processed by a laboratory (rather than be

ing done in the laboratory). Spiking by the field investigation team 

eliminates inadvertent bias that might be introduced by laboratory per

sonnel through special handling or care in the analysis. It is often 

necessary, however, to avoid extensive sampling manipulation in the 

field because of the lack of proper facilities. 

When field spiking is not feasible, it may be necessary to perform 

"semi-blind" spiking. 

To do this, split the requisite number of sanrples but defer spikes 

until laboratory analyses of the unspiked portions have been performed 

and reported. When spiking the corresponding half of each split pair, 
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Table J-1 

REPOnTRD ACainACY, PnECIBION, AHD OPTIHUH CONCEIITRATIOH RANGES UtIOBR IDBAI. COHOITIOMS 

Measurement 
Parameter (Hethod) Reforenca Accuracy 

Prealslon 
frelaklva 
deviation) 

Optimum 
Concentration 

Range Coimenta 

Hetals 

Antimony 
(atomic absorp.-
dlrect aspiration) 

EPA-600-4-79-020 
Hnrch 1979 

Recoverlaa, 
96% to 97% 
|o«0.707%) 

i0.0067 to 10.016 1 to 40 ng/1 Mixed Industrial 
domestic waste 

I 

Antimony 
(atomic absorp.-
furnace technique) 

Arsenic 
(atomic absorp.-
furnace technique) 

EPA-600-4-79-020 
Harch 1979 

BPA-600-4-79-030 
Harch 1979 

Recovarlas, 
05% to 90% 
(o-2.52%) 

20 to 300 |ig/l 

to.054 to 10.088 S to IOO |i9/l HlKed Industrial 
waste spiked with Aa 

Recoveries, 
101% to 106% 
(0-2.64%) 

i0.016 to 10.035 Spiked tap water 

Araen lc 
(a tomic a b s o r p . -
gaoeoua l iydr lde) 

EPA-600-4-79-020 
Harch 1979 

Recoverlea, 
85% to 94% 
(o-4.93%) 

10.055 to 10.09 2 to 20 |ig/l Synthetic sample 

Araenlc 
(Spoctrophot.-SDCC) 

Standard Hethods 
Tsth ed., 1980. 
p. 174 

(0% relative 
error for 46 
lalioratorles) 

10.138 10 pg/1 and 
above 

Spiked distilled 
water aample 

Derylilum 
(atomic absorp.-
dlrect aspiration) 

EPA-6n0-4-79-020 
Harch 1979 

Recoveries, 
97% to 100% 
(0-1.53%) 

10.008 to 10.02 0.05 to 2 mg/l Hlxed industrial-
domestic waate 

Itory 11 lum 
(atomic abaorp.-
(urnace technique) 

EPA-r>no-4-79-020 
Harch 1979 

1 to 30 iig/i 



Table J-1 

(continued) 

Heanurenont 
Parameter (Hethod) 

Cadmium 
(atomic abaorp.-
diroct aspiration) 

. Reference 

EPA-6nO-4-79-020 
March 1979 

Accuracy 

Recovariaa, 
94.3% to 235% 
(calculated 
from blaa data) 
(o-54.3%) 

Precision 
(relative 
deviation) 

10.23 to 13.57 

Optimum 
Concentration 

Range 

0.05 to 2 Big/1 

CommantB 

Spiked natural water 
•amples with added 
netalB 

I 
Ln 

Cadffllua 
(atonic absorp.-
furnaca technique) 

Chromium, total 
(atomic abaorp.-
dlrect aspiration) 

BPA-600-4-79-020 
Harch 1979 

EPA-600-4-79-020 
March 1979 

Recovarlea, 
96% to 90% 
(0-1.53%) 

Recoverlea, 
89.8% to 137.7% 
(calculated fron 
bias data) 
(0-17.75%) 

10.032 to 10.04 

ftO.28 to il.054 

0.5 to 10 |ig/l 

0.4 to 10 ng/1 

Spiked tap water 

Spiked natural water 
samplea with added 
netala 

Chromium, total 
(atomic absorp.-
furnaca tochnlqua) 

Chromium, total 
(atomic abaorp.-
chelatIon-
extraction) 

EPA-60n-4-79-020 
Harch 1979 

EPA-600-4-79-020 
Harch 1979 

Racoverlea, 
97% to 102% 
(o-2.64%) 

10.0042 to iO.Ol 5 to 100 |ig/l 

110 |ig/l and 
up 

Spiked tap water 

chromium, hexavalent 
(atomic abaorp.-
chalatlon-
QMtractlon) 

BPA-600-4-79-020 
Harch 1979 

Recovery, 
96% (avg.) 

10.052 SIO |ig/l and 
up 

Spiked tap water 

Copper 
(atomic absorp-
dlrect aspiration) 

EPA-600-4-79-020 
Harch 1979 

Racoverlea, 
97.6% to 
129.7% (cal
culated frcMa 
bias data) 
(0-12.07%) 

iO.169 to iO.81 0.2 to 5 mg/l Spiked natural water 
aanples with added 
netala 



Heasurenent 
Parameter (Hethod) 

Copper 
(atomic abaorp.-
furnaco technique) 

Lead 
(atomic abaorp.-
dlrect aspiration) 

l.ead 
(atomic abaorp.-
furnaca techniques) 

'-< Harcury 
o> (manual cold vapor 

technique) 

Harcury 
(automated cold 
vapor tachnlque) 

Harcury In aedlmant 
(manual cold vapor 
techniques) 

nickel 
(Atomic abanrp.-
illrect aspiration) 

. Reforenca 

BPA-600-4-79-020 
Harch 1979 

'EPA-600-4-79-020 

Harch 1979 

BPA-600-4-79-020 
Harch 1979 

EPA-600-4-79-020 
Harch 1979 

EPA-600-4-79-020 
Harch 1979 

BPA-600-4-79-020 
Harch 1979 

EPA-60n-4-79-020 
Harch 1979 

BPA-600-4-79-020 
Harch 1979 

EPA-600-4-79-020 
Harch 1979 

Table J-1 

(continued) 

Accuracy 

• 

Racovarlaa, 
99.8% to 125.7% 
(0-9.67%) 

Racoverlea, 
88% to 95% 
(0-3.51%) 

Racovarlaa, 
87% to 89% 
(o-l.lS%) 

Racovarlaa, 
92.9% to 166% 
(0-28.09%) 

Recoverlea, 
92% to 125% 

Recover!ea, 
87% to 117% 

Racovarlaa, 
94% to 97% 
(0-2.12%) 

Recoveries, 
93% to 100% 
(o-3.51%) 

Praclaion 
(relative 
deviation) 

iO.33 to 10.88 

10.032 to 10.052 

iO.Oia to 10.46 

iO.273 to 11.31 

10.04 to 10.08 

10.037 to 10.069 

10.008 to 10.055 

OptlnuM 
Concentration 

Range 

5 to 100 |ig/l 

1 to 20 ng/1 

5 to 100 ug/l 

0.2 |ig/l and 
above 

0.2 to 20 |ig/l 

0.2 to 5 |iq/g 

0.3 to 5 ng/l 

• 

Commenta 

Splkad natural water 
aampla with added 
netala 

Splkad tap water 

Splkad river water 

Harcury and organic
ally spiked natural 
water 

Dlatllled water 

Spiked surface water 

Sadlnant spiked with 
nathyl nercurlo 
chlorlda 

Hlxad InduBtrlal-
domeatlc waste 



T a b l e J - 1 

( con t inued ) 

Heasurenen t 
Paramotar (Hethod) 

Nickel 
(ntoralc a b a o r p . -
fiirnacQ t e c h n i q u e ) 

Selenium 
(atomic abaorp.-
fucnace technique) 

1 
"'̂  Selenium 

(atomic absorp.-
gaaeouB hydride) 

Reference 

EPA-6nO-4-79-020 
Harch 1979 

EPA-600-4-79-020 
Harch 1979 
Ibid. 

FPR-600-4-79-030 

March 1979 

JAHWA, 65, p. 731, 
Hov. 1973 per cita
tion Ini 
EPA-600-4-79-020 
Harch 1979 

Accuracy 

Racovary, 99% 

Recoveries, 
94% ko 112% 

Rnrnverlnn, 
92% to 100% 
(o-4.1b%) 

Recoveries, 
100% to 101% 
(o-0.58%) 

Praclaion 
(relative 
deviation) 

10.025 lo 10.12 

iO.ll to 10.193 

Optimum 
Concentration 

Range 

5 to 100 |ig/l 

5 to 100 |ig/l 

2 to 20 |ig/l 

Cornnents 

Spiked aawaga aampla 

Spiked industrial 
waate effluent 

Spiked tap water 

Synthatio aampla (7) 

silver 
(atomic al'Borp.-
dtrcct aspiration) 

Silver 
(atomic abaorp.-
furnace mothod) 

Thallium 
(atomic absorp.-
dlrect aspiration) 

Tha11i um 
(atomic abaorp.-
furnaco tnchnique) 

EPA-60n-4-79-020 
Harch 1979 

BPA-600-4-79-020 
Harch 1979 

EPA-600-4-79-020 
Harch 1979 

EPA-600-4-79-020 
Harch 1979 

10.176 0.1 to 4 ng/l 

Recoveries, 
94% to 104% 
(o-5.03%) 

Recoveries, 
98% to 100% 
(o-1.15%) 

10.014 to 10,018 1 to 25 |ig/l 

10.013 to 10.03 1 to 20 mg/l 

5 to lUO |ig/l 

Synthetlo aampla 

Spiked tap water 

Spiked Induatrlal-
dumestio waste water 



C - . 
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Table J - 1 

(continued) 

Heaaurement 
Parameter (Hethod) 

Zinc 
(atomic absorp.-
direct aaplratlon) 

Zinc 
(atomic absorp.-
furnace tochnlnt.** 

Reforence 

BPA-600-4-79-020 
Hnrch 1979 

BPA-600-1-79-020 
Harch 1979 

Accuraoy 

Racovarlaa, 
99.3% to 306% 
(0-80.8%) 

Preclaion 
(relative 
deviation) 

10.34 to 13.71 

110.005 

Optimum 
Concentration 

Range 

O.OS to 1 mg/l 

0.2 to 4 |ig/l 

Connenta 

Spiked natural water 
samplea with added 
natals 

Aold nine waters 



adjusting the spike additions so that about one-third of the sample's 

original concentrations are increased by 10 percent, one-third are 

increased by about 50 percent, and one-third are increased twofold. 

For the "semi-blind" strategy, the actual number of spikes should 

be at least 1-1/2 times the idealized" number to provide for real world 

conditions and as an allowance for sample mishandling, loss, spikes that 

fall into the "noise level" of the sample composition, or damage in 

transit. 

r • 

17.10.2 Precision 

Precision is a measure of the scatter in repetitious determinations 

of a parameter. In a field sampling and analysis program, scatter in 

data can originate in several ways, particularly during sampling and 

chemical analysis. 

Precision is expressed as a probability (level of confidence) that 

the; nominal or average value of a parameter will not deviate by more than 

plus or minus a certain amount (the standard error) from the reported 

(measured or observed) value. It is implicit in such a statement that 

the measurement of a parameter involves some uncertainty and that there 

is a possibility that the reported (measured) value is not precisely the 

same as the nominal or average value. 

The selection of the quality assurance targets for precision 

involves exercise of judgment concerning the following points: 

o The use to which the test results will be put (litigation, 

remedial action decision, pollutant type identification, 

others). 

o Budgetary and work scope authorization constraints. 

o Limited availability of contract laboratory services. 

o Project- and site-specific factors. 

It will usually be necessary to strike a compromise among the various 

factors. 

It is usually preferable to collect QA samples from as many diverse 

locations as possible in order to avoid reliance on a single sampling 
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n(Ne. of Ssmotts) 

Figure J-1 Relationship Between the Number of Samples 
and the Range Coefficient for Selected 
Confidence Levels 
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location (no useful information if all samples from a single location are 

below detection limits) and to permit valid comparisions to be made between 

various sampling locations. 

For may hazardous waste sites, there may be limited information 

available about the types and quantities of pollutants that are present, 

and it may be unclear what concentration constitutes a "level of eniron-

mental concern." In the extreme case where even the type of pollutant is 

unknown, it may be unnecessary to undertake a program of spiking and 

redundant analyses that is independent of the CLP if quanitifiction will be 

part of a planned subsequent phase of work. 

To determine whether there is significant scatter due to sampling (in 

excess of that due to chemical testing), pairs of samples are collected 

from the same sampling location and one of the samples is split into two 

portions. Scatter attributable to chemical testing is detected by 

observing the discrepancies between the two portions of the split samples. 

Scatter due to sampling errors is detected by looking for any greater 

scatter in independent paired samples that is found in the two portions of 

the split sample. 

If, during systematic reduction of laboratory data, statistaically 

significant sampling error is detected, data from that sampling event may 

become suspect and the Project Manager should investigate whether there is 

any reason to discard the data (such demonstrable improper decontam

ination) . 

If on the other hand, the scatter is attributable to chemical 

testing, the data clusters (consisting of a pair of samples and the 

It usually is convenient to split both members of a sample pair and 

spike one of the split portions for a total of four submittals to 

the laboratory from each location that is sampled for QA purposes. 

This provides maximum efficiency in the use of samples for determining 

accuracy and precision during a sampling event. Moreover, if the 

required number of spikes is less than the required number of pairs-

and-splits, a better measure of the precision can be obtained by 

splitting both memebers of the pairs that do not require spikes and 

analyzing all four portions. 
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split portions of at least one member of the pair) are treated as 

repetitious analyses of a sample from each sampling location, giving 

three independent measurements for a single location (or four independent 

measurements in the event both members of a pair are split but none of 

the fractions are spiked). The individual data clusters are then examined 

to determine if any of them exhibit more scatter than would be expected 

by chance alone. The standard deviation for each of the clusters is 

computed, and the cluster with the largest scatter is tested with the 

F-ratio test to determine if its data are significantly more scattered 

than the other data. Clusters whose scatter is excessive may warrant 

re-examination. 

When clusters have been validated with the F-ratio test, and overall 

relative standard deviation is calculated using the validated data. 
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17.11 AUDIT PROGRAM 

17.11.1 Scope And Purpose 

The purpose of this section is to provide guidance to persons con

ducting project audits as part of the Quality Assurance Program. 

All information produced or obtained in the course of enforcement 

inspections, investigations, and evaluations is potential evidence. As 

such, the information must be reliable, gathered with constitutional 

safeguards, and maintained with integrity. Potential evidence may be a 

field notebook, film, computer tape, a sample identification tag, or a 

degradable sample. Typically, a case preparation investigation can 

generate large volumes of file material, samples, data tabulations, and 

reports. Security and accountability (chain of custody) must be main

tained even while the evidence is in shipment. 

Uniform sample control, chain of custody, and document control 

procedures have been adopted using EPA's procedures as a model. 

These procedures ensure the integrity of the data and related 

information and its security prior, during, and after any litigation 

takes place. 

Intemal audit procedures have also been developed to ensure that 

the information developed during investigations and evaluations conforms 

to EPA's requirements. These procedures were developed using the 

NEIC Procedures Manual for the Evidence Audit of Enforcement 

Investigations by Contractor Evidence Audit Teams, EPA-330/9-81-003, 

September 1981. 

Checklists for each audit appear in the Appendix under "Standard Forms 

to be used." 
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17.11.2 Audit Procedures 

17.11.2.1 Field Activities. The QAM may schedule audits of field 

activities at various times to evaluate the execution of sample identi

fication, sample control, chain of custody procedures, field documenta

tion, and sampling operations. The evaluation is based on the extent to 

which the applicable Sampling Plans and Standard Procedures are being 

followed. 

The person conducting the audit is nonnally a senior technical 

reviewer who is familiar with the technical and procedural requirements 

of field sampling and with the applicable Sampling Plan and Standard 

Operating Procedures (SOP). The auditor keeps a record of his evalua

tion using field notes and checklists. Following the audit, he reviews 

preliminary results with the person in charge of the sampling. The 

auditor also prepares an audit report containing the results of his 

evaluation and recommendations for any necessary corrective actions. 

Audits are scheduled with the Project Manager and the person in 

charge of the field sampling. 

a Sample Identification Tags - The auditor examines a selected 

number of Sample Identification Tags for completeness and 

accuracy. He determines if the station number and location 

are identified; the date and time collected are indicated; the 

type of sample and analysis are specified; the preservative 

(if used) is identified; and the samplers' signatures appear 

on the tag. The tag numbers will be checked to ensure that 

they are the ones issued to the project. The auditor also 

determines if the station location accurately identifies where 

the sample was actually taken and if the sampling methods used 

were as directed by the Project Manager. 

a Chain of Custody Records - The auditor selects a predetermined 

number of the Chain of Custody Records to be audited in the 

field. The records must be reviewed to determine if the 

station number, station description, date, and time correspond 
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to the Sample Identification Tag; if the parameters to be 

analyzed have been appropriately identified; and if all custo

dy transfers have been documented and the date and time of 

transfer recorded. The auditor also determines if samples are 

properly maintained in custody at all times and are locked up 

to prevent tampering. Sampling equipment is checked for 

security and to detect any tampering. 

Receipt for Samples Form - The auditor checks to make sure 

that a Receipt for Samples form is given to the owner, opera

tor, or agent in charge of a facility or site whenever splits 

are provided for them, even if the offer for split samples is 

declined. The auditors also check to make sure that the forms 

are properly completed and that signatures are obtained. If 

signatures are not obtained, he checks the "Remarks" section 

of the Chain of Custody Record for the transaction to see if a 

signature was requested and declined. 

Traffic Forms - Organic, Inorganic, and high-hazard Traffic 

Reports and Special Analytical Services Request Forms prepared 

by field investigation teams for samples shipped to contractor 

laboratories also are subject to audit. The auditor ensures 

that the information recorded on the forms is correct and that 

it coincides with the information on the Sample Identification 

Tags and on the Chain of Custody Record. 

Field Notebooks - Field Notebooks are reviewed during the 

field investigation audit to see that each is signed and all 

entries are dated. During field investigations, notebooks are 

either in the possession of individuals or, for large sampling 

projects, are kept at each sampling station or location. The 

project number, EPA site number, date of receipt, and the name 

of the person receiving the book are usually recorded on the 
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cover. For notebooks kept at each station, the project number 

and station number are usually recorded on the cover and on 

each page. All in situ measurements and field observations 

are recorded in the notebook with all pertinent information 

necessary to explain and reconstruct sampling operations. 

Each page is dated and signed by all individuals making en

tries on that page. The Project Manager and the field 

personnel on duty are responsible for ensuring that notebooks 

are present during all monitoring activities and are stored 

safely to avoid possible tampering. Any lost, damaged, or 

voided notebooks are reported to the Project Manager. 

Notebook entries must be legible, written in ink, and contain 

accurate and inclusive documentation of project activities. 

Because the notebook forms the basis for reports to be written 

later, it must contain only facts and observations. Language 
i 

should be objective^ factual, and free of personal feelings or 

other terminology that might prove inappropriate. Entries 

made by individuals other than the person to whom the notebook 

was assigned must be dated and signed by the individual making 

the entry. 

Photographs may be taken for evidence and must be con

trolled. The auditor reviews the field notebook to determine 

if the photographs are properly documented. When movies, 

slides, or photographs are taken showing sampling sites or 

providing other documentation, they are numbered to correspond 

to the notebook entries. The name of the photographer, date, 

time, site location, and site description are entered sequen

tially in the notebook as photos are taken. 

The Project Manager or Project Engineer will document the 

transfer of notebooks to the individuals who have been desig

nated to perform specific tasks on the field investigation. 

All pertinent information should be recorded in these logbooks 
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from the time each individual is assigned to the project until 

the project is completed. 

The auditor will review Field Notebooks for their ad

herence to these procedures. 

• Sampling Operations - The auditor reviews sampling operations 

to determine if they are performed as stated in the project 

plan or as directed by the Project Manager. The proper number 

of samples should be collected at the assigned locations. The 

auditor checks to determine that the samples are in proper 

containers and are properly preserved. 

He also determines if the required field measurements and 

quality assurance checks are being performed and documented as 

directed. 

17.11.2.2 Document Control. Once a project has been completed, the in

dividual files must be either assembled, organized, and securely stored 

or returned to EPA. The QAM may schedule audits of project files. 

The docximent control audit consists of checking each document sub

mitted for accountability. All documents used for field investigations 

are checked against the list of field documents issued to the Project 

Manager or his designated person. Written explanations must be present 

for any luiaccounted documents. Documents other than those issued are 

reviewed to ensure that they all appear on an inventory and that all 

documents listed on the inventory are accounted for. The auditor checks 

the documents for an appropriate numbering system. 

The documents are examined to determine that all necessaî T̂  items 

such as signatures, dates, and project codes are included. 

The auditor examines any classified documents and determines if 

they are handled and stored in the proper manner. 
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17.12 DATA REDUCTION AND VALIDATION METHODS 

Two criteria are used to validate and reduce chemical test data: 

accuracy and precision. Other considerations, such as, completeness, 

representativeness, and comparability, depend on accuracy and/or pre

cision and consequently are thought of as subordinate factors (or 

dependent variables.) 

17.12.1 Accuracy 

17.12.1.1 Definition of Recovery. The accuracy of chemical test results 

is measured by establishing the average recovery. The recovery is 

determined by splitting a series of samples into two portions, spiking 

(adding a known quantity of the constituent of interest) one of the 

portions, and submitting both portions for laboratory analysis as 

independent samples. Recovery (expressed as a percentage) is computed 

from equation 1. 

AC 
Recovery = x 100 

C^ ' [1] 

where: 

^C is the measured concentration increase due to spiking 

(relative to the unspiked portion). 

C is the known concentration increase in the spike. 
s 

Perfect accuracy would be defined by 100 percent recovery. 

17.12.1.2 Standard Deviation of Recovery. The uncertainty in the 

observed recovery is reflected in the calculation of the standard 

deviation in the recovery and in the correction of the standard deviation 

to reflect the small number of sample splitting and spiking events. 

Compute the standard deviation, tr, according to the following formula: 

£3(Recovery . - Recovery ) 

[2] 
n - 1 

where n is the number of split and spiked sample pairs. 
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17.12.1.3 Validating Recovery Data. To validate recovery data, the 

individual recoveries (Recovery.) are compared with the average recovery 

(Recovery ) value to identify individual values that lie outside the avg ' 

range of reasonableness. Chauvenet's criterion is used to identify 

individual recovery values that lie outside the range of reasonableness. 

To use Chauvenet's criterion, the screening variable must be computed 

for recovery values that are suspected of laying outside the range of 

reasonableness. 

[3] Screening Variable = j (Recovery. - Recovery g) / t r 

The calculated screening variable is then compared to the maximum 

allowable value (Table L-l) for the appropriate number of recovery 

determinations. The suspect recovery value is set aside (set aside 

values are called "outliers") if the calculated screening variable 

equals or exceeds the maximum allowable value. 

If outliers are identified using Chauvenet's criterion, a new 

average recovery and a new st'andard deviation are recalculated using the 

remaining "good" values, and Chauvenet's criterion is reapplied. This 

procedure is repeated until all suirviving recovery values pass Chauvenet's 

criterion. (Usually one application and one recalculation are enough.) 

The final average recovery and final standard deviation are calculated 

from the "surviving" recovery values. The final average recovery value 

is used to eliminate any bias from the laboratory data. 

17.12.1.4 Range of Uncertainty in the Recovery. The range of uncertainty, 

R, in the recovery is computed from: 

± R = ± t. <r/-^ , [4] 

where; 

R is the range of vmcertainty expressed as percent. 

t is the value of the t distribution for the selected confidence 

level (usually the 90 percent confidence level) and (n-1) 

degrees of freedom (Table L-2). 
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Table L-l 
CHAUVENET'S CRITERION 

FOR REJECTING A SUSPECTED VALUE^ 

Maximum Allowable Values for 
Number of Samples (Recovery. - Recovery_^^^^) / c r 

n 1 'avg' 

5 2.015 
6 2.111 
1 2.164 
8 2.195 
9 2.214 
10 2.228 
11 2.279 
12 2.318 
13 ^ 2.348 
1^ 2.373 
15 2.393 
16 2.409 
17 2.424 
18 2.435 
19 2.445 
20 2.454 
21 2.462 
22 4.469 
.23 2.475 
2^ 2.480 
25 2.485 
26 2.502 
27 2.517 
28 2.530 
29 2.543 
30 2.555 
^0 2.634 

a Based on "t" distribution rather than the traditional "normal" 
distribution. 
Individual Recovery = Recovery, and Average Recovery = Recovery 
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Table L-2 
DISTRIBUTION OF t 

Number 
of 

Sample 

2 
3 
4 
5 
6 

7 
8 
9 

10 
11 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

41 
61 

121 
o o 

Degrees 
of 

Freedom 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

40 
60 

120 
o o - l 

50 

1.000 
.816 
.765 
.741 
.727 

.718 

.711 

.706 

.703 

.700 

.697 

.695 

.694 

.692 

.691 

.690 

.689 

.688 

.688 

.687 

.686 

.686 

.685 

.685 

.684 

.684 

.684 

.683 

.683 

.683 

.681 

.679 

.677 

.674 

"Complementary' 
70 

1.963 
1.386 
1.250 
1.190 
1.156 

1.134 
1.119 
1.108 
1.100 
1.093 

1.088 
1.083 
1.079 
1.076 
1.074 

1.071 
1.069 
1.067 
1.066 
1.064 

1.063 
1.061 
1.060 
1.059 
1.058 

1.058 
1.057 
1.056 
1.055 
1.055 

1.050 
1.046 
1.041 
1.036 

80 

3.078 
r .886 
1.638 
1.533 
1.476 

1.440 
1.415 
1.397 
1.383 
1.372 

1.363 
1.356 
1.350 
1.345 
1.341 

1.337 
1.333 
1.330 
1.328 
1.325 

1.323 
1.321 
1.319 
1.318 
1.316 

1.315 
1.314 
1.313 
1.311 
1.310 

1.303 
1.296 
1.289 
1.282 

" P r o b a b i l i t y (as 
90 

6.314 
2.920 
2.353 
2.132 
2.015 

1.943 
1.895 
1.860 
1.833 
1.812 

1.796 
1.782 
1.771 
1.761 
1.753 

1.746 
1.740 
1.734 
1.729 
1.725 

1.721 
1.717 
1.714 
1.711 
1.708 

1.706 
1.703 
1.701 
1.699 
1.697 

1.684 
1.671 
1.658 
1.645 

95 

12.706 
4 .303 
3.182 
2.776 
2 .571 

2.447 
2.365 
2.306 
2.262 
2.228 

2.201 
2.179 
2.160 
2.145 
2 .131 

2.120 
2.110 
2.101 
2 .093 
2.086 

2.080 
2.074 
2.069 
2.064 
2.060 

2.056 
2.052 
2.048 
2.045 
2.042 

2 .021 
2.000 
1.980 
1.960 

p e r c e n t ) 
98 

31.821 
6.965 
4.541 
3.747 
3.365 

3.143 
2.998 
2.896 
2 .821 
2.764 

2.718 
2 .681 
2.650 
2 .624 
2 .602 

2 .583 
2.567 
2.552 
2.539 
2.528 

2.518 
2.508 
2.500 
2.492 
2.485 

2.479 
2 .473 
2.467 
2.462 
2.457 

2 .423 
2.390 
2.358 
2.326 

99 

63.657 
9.925 
5.841 
4 .604 
4 .032 

3.707 
3.499 
3.355 
3.250 
3.169 

3.106 
3.055 
3.012 
2.977 
2.947 

2 .921 
2.898 
2.878 
2 .861 
2.845 

2.831 
2.819 
2 .807 
2.797 
2.787 

2.779 
2 .771 
2.763 
2.756 
2.750 

2 .704 
2.660 
2.617 
2.576 
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n is the number of samples that have been split. 

0" is the standard deviation. 

The range of uncertainty, R, is used in conjunction with the average 

recovery to determine if bias adjustments are required. 

17.12.1.5 Correcting for Accuracy. Together, the final average recovery 

value and the corresponding range of uncertainty constitute the statement 

of accuracy for a particular sampling program. If 100 percent recovery lies 

outside the range of the final average recovery value ± range of uncertainty, 

then all test data are corrected to eliminate bias. Test data are corrected 

by multiplying by 100, then dividing by the final average recovery value 

(expressed as a percent.) If 100 percent lies within the final average 

recovery value ± the range of uncertainty, then no bias correction is re

quired. 

17.12.1.6 Completeness of Accuracy Data. The completeness of accuracy 

data is that percentage of the total number of spiked-unspiked pairs that 

remain after outliers are identified and set aside with Chauvenet's 

criterion. 

17.12.2 Precision 

The precision of the chemical test results is reflected in the amount of 

scatter that would be observed in repetitious measurements of a component in 

a single sample. In most sampling programs, scatter is attributable either 

to chemical analysis or to errors committed during sampling. Most of the 

time, sampling error will be small, and the principal source of scatter 

will be laboratory analysis. 

17.12.2.1 Comparison of Sampling and Laboratory Scatter. The relative 

contributions of analytical error and of sampling error can be established 

by comparing the scatter in independent sample pairs (from the same location) 

with the scatter in the splits. 

For each independent pair of samples (from the same location), compute 

the Industrial Statistic: 

I . = 2 J A J L J J _ [5] 
pair A + B 
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where: 

A and B are the independent test results of a sample pair 

that should yield the same test result if the pre

cision were perfect. 

I is the Industrial Statistic for the sample pair. 

Next, compute the standard deviation for the Industrial Statistics of the 

paired samples. 

r~- o ; 
pair ~ ~^ 

-I . = ^ / iti ̂ ^̂  [6] 
n - 1 

where: 
I. represents the individual industrial statistics for the 

paired samples. 

I is the average value for the industrial statistic, 

n is the number of sample pairs that were tested. 

The next step is to calculate the individual industrial statistic for 

each set of split samples. 

J ,.̂  2 Ic - DI 
split = 

C + D [7] 

where: 

C and D are independent test results of each member of a 

split sample. 
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The standard deviation for the split samples is the calculated: 

<r 
J split 

m •;̂ 2 
r (J, - J) 
i=l 

m - 1 [8] 

where: 
J. is analogous with I. 
_i _i 

J is analogous with I. 

m is the number of samples that were split for 

independent duplicate analysis. 

The "t" test is used to test for significant difference between I and J. To 

use the "t" test, the value "t" must first be computed from: 

t = 

; ^ ^ r^°-pair>'<°-^> * <<̂ split>'(°-̂ >" 

•"'"'" m + n - 2 

[9] 

The quantity ( m + n - 2 ) is referred to as the number of degrees of freedom. 

Compare the value of "t" from [9] with the value of "t" in Table L-2 for 

90 percent probability and ( m + n - 2 ) degrees of freedom. 

If the value in Table L-2 is smaller than the calculated value for 

"t," then there is a significant difference between the paired and the. 

split samples, and the Project Manager should investigate sampling practices, 

storage, shipping and handling procedures, and other aspects of the field 

investigation. No further statistical analysis is needed until the matter 

is re-examined (or the site is further investigated.) 

If the value in Table L-2 is larger than tbe calculated value for "t," 

then there is no significant difference between paired samples and split 

portions, and statistical evaluation of the test data should continue. 

17.12.2.2 Validating Data. The next step in validating the test data is 

to calculate the individual relative standard deviations for the sampling 

locations where both paired samples were collected and at least one of the 

pairs was split into two portions. The individual relative standard devia

tions are computed from: 
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/ , 

T ( W j -

P i • 

- 1 ) ^ 

- 1 
(o- A - = -^ 1=1 -̂  , [10] 
set 1 * ' •' 

where: 

(o- ). represents the relative standard deviations for each 
set 1 

set of samples, including both the paired samples and 

the split fractions in the set. 

w. represents the normalized values of the individual 
J 

data points in each set, calculated from w. - x . / x . . 
J J 1-

(x. is the actual reported value and x. is the average 

value for the pair-split data points in that set.) 

P. represents the numbers of data points in each data 

set. (p. = 3 if only one sample of a pair is split, 

and p. = 4 if both samples of a pair are split and 

none of the split portions are spiked.) 

The individual relative standard deviations, (.tr )., , are tabulated in 
set i s 

ascending order of their relative values, the largest value being listed 
last. The F-ratio test is then used to determine whether the largest 

( t r ). is significantly larger than the collective relative standard 
set 1 

deviation computed from the remaining smaller (c ). values. If so, 

then the data set from which the largest ( t r ). was computed is set 

aside as having a range outside the expected limits, and the test is 

reapplied to determine if the next largest value is significantly larger 

than the recomputed collective relative standard deviation. 

To perform the F-ratio test, the collective relative standard 

deviation is computed using all but the largest ( t r ). 
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values: 

^ ^ % e X : ^ h ' ' ^ * ^°'set>2^^V^^ * "• -̂  ̂ -set^k^Pk-^) collective 

2 s ,v . / x2, ,, , ,2. n ^ 

(Pl-1) + (Pj-l) + • • • + (p^^-1) 
[11] 

where all ( t r ) . values are used except the largest, 
set 1 

The value of F is calculated as the square of the ratio of the largest 

(cTet^i ^° (-^collectives " follows: 

^ a l c = - ^ ^ ^ ^ r . [121 
(<r ) 

collective 

The value of Fcalc will always be greater than one. 

The number of degrees of freedom for the largest individual relative 

standard deviation ( t r O . is (p.-l). The numerical value for p.-l will 
set 1 1 ^1 

usually be 2, but sometimes will be 3 (when both samples of a pair are 
split but not spiked). The number of degrees of freedom for ( i r ,, ^. ) is 

collective 

the same as the denominato'r in equation [11], namely, (p.-l) + (p--l)+••• + (p,-1) , 

excluding the (p.-l) corresponding to the largest individual ( c ) . . 

Locate in Table L-3 the number of degrees of freedom for the largest ( r ) , by 

reading across the top row, labeled "Degrees of Freedom for Largest ( t r ) . " 
set 1 

Then read down the column beneath the degrees of freedom corresponding 

to (<r ) . and locate the value of F corresponding to the degrees of freedom of 

the smallest variance, 9 - ... ^ . . If F , is greater than F^ . , ^ . ' 
collective calc * tabulated 

then the data points used in the computation of (cr ). should be set aside 
*̂  set 1 

because the scatter in the chemical data is outside the range expected by 

chance alone. 

If the data set corresponding to the largest ( t r ). is set aside, 
set 1 

then a new t r , , . • should be calculated omitting ( t r ) . values for 
collective " set i 

the set aside data and for the next largest relative standard deviation, 
(<^ O . . The F-ratio test is rerun to determine if ( t r ). should be set 

set 1 set 1 

aside because of excessive scatter. Data sets are successively set 

aside until the largest remaining ( t r ). passes the F-ratio test. 
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Table L-3 
DISTRIBUTION OF F AT 95 PERCENT CONFIDENCE LEVEL 

Degrees of Degrees of Freedom for Largest (a" ) 
Freedom for set i 
tr 
collective 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
40 
60 
120 

1 

161.4 

18 .51 
10.13 

7 .71 

6 .61 

5.99 
5.59 
5.32 
5.12 

4 .96 

4 .84 
4 .75 
4 .67 
4 .60 

4 .54 

4 .49 
4 .45 
4 . 4 1 
4 .38 

4 .35 
4 .32 
4 .30 
4 .28 
4 .26 

4 .24 

4 .23 
4 . 2 1 
4.20 
4 .18 

4 .17 
4 .08 
4 .00 
3 .92 
3 .84 

2 

199.5 
19.00 • 

9.55 
6 .94 

5.79 
5 .14 
4 .74 
4 .46 
4 .26 

4 .10 
3 .98 
3.89 
3 .81 
3 .74 

3 .68 
3 .63 
3.59 
3 .55 
3.52 

3.49 
3 .47 
3 .44 
3 .42 
3.40 

3.39 
3 .37 
3.35 
3 .34 
3 .33 

3.32 
3 .23 
3.15 
3.07 
3.00 

3 

215.7 
19.16 
9.28 
6.59 

5 .41 
4.76 
4.35 
4.07 
3.86 

3.71 
3.59 
3.49 
3.41 
3 .34 

3.29 
3 .24 
3.20 
3.16 
3.13 

3.10 
3.07 
3.05 
3 .03 
3.01 

2.99 
2 .98 
2.96 
2.95 
2.93 

2.92 
2 .84 
2.76 
2.68 
2.60 

4 

224.6 
19.25 
9.12 
6.39 

5.19 
4.53 
4.12 
3.84 
3.63 

3.48 
3.36 
3.26 
3.18 
3.11 

3.06 
3 .01 
2.96 
2 .93 
2.90 

2.87 
2 .84 
2.82 
2.80 
2.78 

2.76 
2 .74 
2.73 
2 .71 
2.70 

2.69 
2 .61 
2.53 
2.45 
2.37 

5 

230.2 
19.30 
9.01 
6.26 

5.05 
4 .39 
3.97 
3.69 
3.48 

3.33 
3.20 
3.11 
3.03 
2.96 

2.90 
2 .85 
2 .81 
2.77 
2 .74 

2 .71 
2 .68 
2.66 
2 .64 
2.62 

2.60 
2.59 
2.57 
2.56 
2.55 

2 .53 
2.45 
2.37 
2.29 
2 .21 

6 

234.0 
19.33 
8.94 
6 .16 

4 .95 
4.28 
3.87 
3.58 
3.37 

3.22 
3.09 
3.00 
2 .92 
2.85 

2.79 
2 .74 
2 .70 
2 .66 
2 .63 

2 .60 
2 .57 
2.55 
2 .53 
2 .51 

2.49 
2 .47 
2 .46 
2 .45 
2 .43 

2 .42 
2 . 3 4 
2.25 
2.17 
2 .10 
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A value of (er ). passes the F-ratio test if F , 
set 1 calc 

is less than F 
' set'i - caic 

tabulated. 

17.12.2.3 Overall Standard Deviation. The (cr ). values that are 

retained after screening for excessive scatter are all used to compute 

the overall relative standard deviation from the relationship: 

overall 
(-et>l(Pl-̂ > * ^%eXl^^2 ' ' ^ * 

- I % 

p. - q - 1 

+ (o- ) (p -1) set^q^^q . [13] 

where: 

Pi 
gives the total number of individual chemical analysis 

(excluding those set aside). 

is the number of pair/split data sets (excluding those set 

aside). 

retains the meaning given in equation 11. 

17.12.2.4 Data Precision. The maximum expected uncertainty for any 

individual chemical test result is: 

(< - ). 
set 1 

X ± X ' t ' O - ... 
overall 

/Viv [14] 

where: 
p. and q are the same as for equation 13. 

X is the reported chemical test result, 

t is the value of the "t" distribution for (Z^p.-q) 

degrees of freedom in Table L-2 for the 90 percent 

(complementary) probability level. 
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17.12.2'.5 Completeness of Precision Data. The completeness of the 

precision data is interpreted as the percentage of unspiked data that 

remain after outliers are identified and set aside with the F-ratio 

test. 
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1.0 EXECUTIVE SUMMARY 

This projecc work plan for the installation of gas probes in the vicinicy 

of Midway Landfill.was prepared under contract number C-85075 wich the Stace 

of Washington, Department of Ecology. AuChorizaCion for iCs producCion has 

been made under Che Midway Landfill Work AssignmenC MDLF-2, received April 22, 

1985, as amended. 

This work plan esCablishes a scope of services Co be performed wich an 

esdmaCed budgeC of $138,529 and a compledon schedule of approxlmacely 50 

days afcer receipt of Che work assignmenC auchorizadon from WDOE. 

1.1 INTRODUCTION 

This work plan has been developed for Che fasC-Crack inscalladon of 80 

shallow gas probes and 4 deep gas probes in Che viciniCy surrounding Midway 

Landfill, Kenc, Washingcon. The work plan concains Che descripcion of the 

project scope of work, schedule, team assignmencs, budget, and descripcion of 

ouCpuCs from each Cask. 

1.2 OBJECTIVE 

The objective of chis work effort is to select locations for che gas 

probes, insCall Che probes, and sample Che probes for Che presence of mechane. 

The probes will consist of 80 shallow (approximately 8-10 ft.) and 4 deep 

(approximately 100 ft.) probes in a roughly radial pattern around Che landfill 

Co furcher define Che exCenC of landfill gas migraClon. AcCivldes included 

in Chis work efforC are lisced below: 

o Development of site plan 

o Developmenc of design drawings 

o Implementation of healch & safeCy, qualiCy assurance, and sampling 
plans 
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o Drilling contractor specifications developmenc-

0 Gas probe drilling and Installation 

o Mechane monitoring 

o Ground survey of probe locacions (subsequenc Co Inscalladon) 

o ReporC preparaCion 

o Projecc managemenc 

o Communlcy relaCions plan developmenc and Implemeneadon 

1.3 BACKGROUND 

Background informadon reladng Co Che Midway Landfill projecc has been 

presenCed In che Midway Landfill Forward Planning document. Recent 

developmencs concerning che detecdon of slgnlficanc levels of combustile gas 

off-slce In che vicinicy of Che landfill have necesslCaCed.Che developmenc of 

a fasC-Crack approach Co Che dellneaclon of Che extenc and concencradon of 

Che landfill gas plume. The Clcy of Seaccle Solid Waste Udllcy Is planning 

che conscrucdon of an on-sice gas collecClon syscem. The Inscalladon of che 

off-slce gas probes will define che exCenC of gas mlgracion, and also 

serve as performance IndicaCors for che proposed gas collecdon syscem. 
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2.0 SCOPE OF WORK 

The Inscallacion of Che gas probes will be conducCed under Che auspices 

of CERCLA guidelines which auChorize iniclal remedial measures Co procecC 

humans or che environmene from risks such as "serious chreac of fire or 

exploston". The information gathered from Che inscallacion of che probes will 

be utilized in the selection of remedial alcernacives chac may be required in 

addidon Co Che planned inscalladon of Che gas concrol sysCem. 

The Inscalladon of Che probes will be done under a fasC-crack approach 

in order Co minimize che dme from incepclon Co acCual inscalladon of Che 

probes. The esdmaCed dace of scarc-up for field accivlcies has been CargeCed 

for Sepcember 9, 1985. 

Each of che Casks associaCed' wich chis work efforc are described in 

greacer deCail in che following secCions. 

2.1 TASK 1 DEVELOPMENT OF SITE PLAN 

The focus of Chis Cask will be che developmenc of a basic sice plan for 

che locadon of Che probes. Because of che excremely shore dme frame of Che 

work efforc, exisdng maps will be used. A preliminary grid of probe 

locacions has been developed and is shown as Figure I. Locadon selecdon 

will be coordlnaced as much as possible wich consulcacion wich local udllcy 

agencies. The procuremenc of righCs-of-way for drilling will be Che 

responsibilicy of WDOE. It is andclpaCed ChaC logisClcal conslderaCions may 

require Che relocaCion of a number of Che probes in Che field; such 

relocadons will be done at Che direcdon of che field supervisor. 

2.2 TASK 2 DEVELOPMENT OF DESIGN DRAWINGS 

This Cask will resulc in the completion of typical design drawings for 

Che shallow probes and for che deep probes. CompleClon noCes will be 

Included. 
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2.3 TASK 3 DEVELOPMENT OF CONTRACTOR SPECIFICATIONS 

This Cask Vlll be devoced Co Che developmenc of che specificaCions for 

drilling and InsCallaClon of che gas probes. Healch and safecy Issues will be 

addressed, and compliance documentation will be required for successful 

bidders. Geotechnical saapling will be included in the specifications. 

2.4 TASK 4 IMPLEMENTATION OF HEALTH & SAFETY, SAMPLING, AND QUALITY 

ASSURANCE PLANS 

This cask will focus on Che ImplemenCaClon of siCe-specific healch and 

safeCy, qualiCy assurance/qualicy conCrol, and sampling plans. Because of che 

shore dme frame for projecC initiation and compledon, Che plans may be 

submieced as appendices Co Che complete plans now in preparaCion for ocher 

field accivicies aC Midway Landfill. 

2.5 TASK 5 DRILLING AND INSTALLATION OF PROBES 

During Chis Cask, Che 80 shallow and 4 deep probes will be inscalled. AC 

each of che 4 deep probe locacions, 3 separaCe levels will be monicored, using 

3 distinct casings. Resident management will be provided for field 

supervision of the contractor, quality assurance of che geoCechnlcal sampling, 

safety supervison, and to respond to inquiries from Che public. The use of 

magnetometers will assist in the selection of the actual drilling locacions in 

Che field. The magnetometer/metal detector will assure the avoidance of 

buried utility lines or ocher objecCs chac may presenC a hazard during 

drilling. 

2.6 TASK 6 METHANE MONITORING 

During this task, combustile gas level readings will be made on each 

newly installed gas probe. A combustible gas indicator ChaC produces readings 

in terms of percentages of the lower explosive limits (LEL) of mechane in air 

082885 
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will be used. Pressure readings will be caken Co assise in deCermlnlng che 

•Igracion mechanism. The presence of organic compounds will be deCermlned 

using au organic vapor analyzer. 

2.7 TASK 7 GROUND SURVEY 

The locations of the gas probes will be surveyed. The survey is expecCed 

Co be conducted in conjunction with the survey of Che placement of gas probes 

and groundwater monitoring and leachate wells at che Midway slCe Co minimize 

coses. The locacions will be ploCCed on Che base map ChaC will be developed 

as a pare of che remedial accivicies aC Che landfill. The survey will also 

provide verdcal conCrol Co accuraCely deCermina probe siCe elevaCions. 

2.8 TASK 8 GEOTECHNICAL AND GAS MONITORING REPORTS 

The ouCpuC of Chis Cask will be Che submission of reporcs describing Che 

field accivides. Locations of Che probes will be noCed, and ehe resulcs of 

Che geoCechnlcal sampling and analysis will be included. SCandard 

sCraCigraphic logs and lichologlc descrlpclons will be included in Che 

geoCechnlcal report. The combusCible gas level readings will be summarized, 

along wich QA/QC documencacion in a monlcorlng reporC. 

2.9 TASK 9 PROJECT MANAGEMENT 

Project management will be an on-going task throughout Chis proposed work 

effort. Management activities Include (but are not limiCed Co) Che following 

iCems; management of staff assignments, meetings, preparaCion of monChly 

sCaCus reporcs, subconcraccor supervision, and concracC managemenc acdvicles. 

2.10 TASK 10 COMMUNITY RELATIONS 

A work plan-specific conmunlty relations plan will be developed and 

laplemented, focusing on notifying residents and business owners of the 

necessity of probe installation and expected results. Communlcy relations 

082885 
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accivieies will be in accordance wleh che framework of Che exisdng coaaunicy 

relaCions plan for Midway Landfill. 

082885 
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3.0 SCHEDULE 

Compledon of casks is estimated at 50 days from work assignment authorizadon. 

082885 
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4.0 PROJECT TEAM ASSIGNMENTS 

ProJecC teaa flnaa and key personnel assignments are presented below. 

Key personnel biographical data for project Ceam members are contained within 

the Black & Veatch Technical Proposal for Chis prograa. 

Washington. Department 
of Ecology 

Contract Officer 
ProjecC Manager 
Projece Geologise 

Black & VeaCch 

Program Manager 
Prograa Engineer 
Project Engineer 

Hall & Aissoclates 

Key Personnel 

Rick Hall 
David Bradley 
Mike Ruef 

Paul B. MacRoberts 
Mark G. Snyder 
Wm. Gary Smith 

Telephone Number 

206-459-6293 
206-459-6687 
206-459-6304 

913-339-2000 
206-754-0515 
504-926-3743 

Community Relations 

Hart-Crowser & Assoc. 

Project Hydrogeologist 

Susan Hall 

Mike Warfel 

206-682-1828 

206-324-9530 

082885 

M-9 



5.0 MBE/WBE PLAN 

The following summarizes che firms and respecClve pardcipadon* levels 

Chac have been escimated wichin chis projecc work plan. 

Minority Business Enterprises (WBE) 

Driller (projected subcontract) 

Participation 

31.0 

Work 
Assignment 
Requirement 
percent 

9.1 

Women's Business Enterprises (WBE) 

Hall SI Associates 2.0 3.0 

* "Participation" is presented as a percentage of estimated project costs for 

the work assignment as compared with the total estimated work assignment budget, 

both exclusive bf other direct costs. 

(WDOE 11889.401 ) 
(MIDWAY LANDFILL) 
(083085 ) M-10 



6.0 PROJECT BUDGET 

Estimated costs for this work plan and appropriate detail support are 

provided in the tables within this section. 

6.1 PROJECT BUDGET SUMMARY 

Project budget summary is presented in Table 6.1-1. Tables 6.1-2 and 

6.1-3, present summary cost information for Black & Veatch's subcontractors. 

6.2 DIRECT LABOR HOURS 

A summary of the total direct labor hours by task and labor category is 

presented in Table 6.2-1. Tables 6.2-2 through 6.2-4 present direct labor 

hours for each firm by task and labor category. 

6.3 OTHER DIRECT COSTS (ODC's) 

A summary of ODC's by firm is presented in Tables 6.3.1 and 6.3-2. 

(WDOE 11889.401 ) 
(MIDWAY LANDFILL) 
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1.0 INTRODUCTION 

This sampling plan has been developed for che area surrounding che Midway 

Landfill In Kent, Washington. This sampling plan has been developed to 

address the fast-track installation of a number of gas probes in che area 

surrounding the landfill to more accurately assess the extent of che migratioa 

of landfill gases* The installation and saapling of the probes is expected to 

provide the Informatioa to develop an understanding of Che extent of 

migration, as well as to serve as indicators of Che effectiveness of 

subsequent remedial measures designed to control gas migratioa. Field 

activities for the remaining sections of the remedial InvesCigaClon are 

described in the Saapling and Analysis Plan for Midway Landfill, September, 

1985 (under preparation). 

I.l SITE LOCATION AND DESCRIPTION 

The Midway Landfill is a privately owned landfill that had been operated 

by City of Seattle Solid Waste Utility from 1966 to 1983. The site consists 

of approximately 60 acres, located at South 248th and Pacific Highway South, 

inside the city of Kent, and is approximately 16 miles south of Seattle. The 

site is bordered on Che ease by Interstate S. The site was formerly the 

locatioa of a gravel mining operation and a peat bog lake. Lake Mead. The 

location and site boundaries are shown on Figure I. 

Although the facility was to be operated only as a non-putrescible 

landfill accepting deoolltlon and transfer station wastes, it has been 

reported that unknown quantities of solvents, organic and inorganic chemicals, 

heavey metals, and contaminated dredge materials have been placed at Midway. 

The presence of methane and other gases generated during the 

decomposition process of the landfill materials presents potential threats to 

human health aad the environment at the site. Additionally, there is concern 

over Che possible presence of organic vapors from solvents and other organic 

compounds allegedly disposed in the laadflll. 
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The groundwacer analysis performed on che sice wells indicace the 

presence of heavy metals and organics coatamlnacion. The presence of methane 

gas In the landfill and migration of oethaae off the property has also caused 

coacem over safety Issues for surrounding residences and businesses. Recent 

moaltoring efforts have detected methaae offsite iti nearby businesses and 

residence at levels «rlthla the explosive range. Because of the high gas 

levels and resultant concern over safety issues, WDOE has supported a 

fast-tract approach to gas probe installation. 

Currently, the Seattle Engineeriag Department is investigating options 

for closure of the site uader State of Washington solid waste guidelines. As 

part of this effort, geotechnical and hydrological investigations were 

performed aad alteraatives for closure of the site have been developed. The 

Seattle Engineering Department has Installed a system of methane flares and 

standpipes throughout the facility, as well as several boreholes for gas 

aonitoring, and groundwater monitoring wells. 

1.2 SCOPE OF FIELD ACTIVITIES 

The field activities for this phase of the Remedial Investigation 

(installation of offsite gas probes) for Midway Landfill are described in 

this sampllag plan. Background Informatioa relatlag to the site aad the 

results of previous sampllag and monitoring efforts may be found in the 

''Forward Planning Doctiment for Midway Landfill", dated March 7, I98S, prepared 

by Black & Veatch for the State of Washington, Department of Ecology. 

The following sections present a summary of Che types of samples to be 

obtaiaed, the aumbers aad locatloos of samples, sampllag aethods, and 

laboratory analyses. The Quality Assurance Project Plan, which describes 

samples handling, analytical chemistry, sample chain-of-custody, aad other 

QA/QC procedures, will be provided as a separate documeat, as will be the Site 

Safety Plan. 
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2.0 FIELD ACTIVITIES 

2.1 OBJECTIVES 

The objectives of installatioa and saapling che gas probes are Co: 

o Better estimate the present extent of landfill gas migration. 

o Identify migration conduits aod methaae accumulatioa points. 

o Determiae the necessicy of iopleoentation of remedial safety 
measures (blowers, etc.) 

o Determiae compositloaal changes la gas as ic migrates away from 
the landfill. 

2.2 EXISTING DATA 

The four main sources of existing data related to subsurface gas 

migration are: I) periodic methane concentration measurements oade by the 

Seattle Engineering Department at stand pipes in the laadflll aad at several 

aearby areas, 2) weekly to bi-weekly methaae concentration measurements made 

by Emcon and Associates at permanent gas probes outside the laadflll, 3) gas 

composition measurements made by Uaiversity of Washlngtoa personael at three 

flares In the laadflll (July, 198S), aad 4) well logs and construction 

dlagrazBS made by Golder and Associates for the permaaent gas probes outside 

the landfill (June, 1982). 

These data, especially the methane concentrations measured at the 

permanent probes. Indicate that explosive conditions may exist In a relatively 

large area surroundlog the laadflll. Heasureaents of coobustible gas levels 

both oa and offsite have shown levels greater than 60 percent by volume. 

Although the data that are presently available do aot allow the full extent of 

the methane plume to be estimated trlth any level of confidence, there are 

Indications that the methane concentratloa may exceed the lower explosive 

llfflie (4 percent methane by voluae) over distances greater than 1,000 feet 

from the landfill boundaries. Furthermore, air quality analyses performed on 

samples fron landfill flares suggest that the gas that is oigratiog away from 

the laadflll may coatain hydrogen sulfide, benzene, and carbon tetrachloride 

in amounts exceediag the 1985 EPA threshold limit value (Uaiversity of 
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Washingcon, July, 1985). 

public concern over che presence of landfill gases is high, and WDOE has 

supported the ImpleaenCatlon of an Intensive, fast-crack program to decermine 

9 extent of the oigratioa. 

2.3 SAMPLE COLLECTION AND ANALYSIS RATIONALE 

Gas probes will be Installed aloag liaes perpeadlcular to the landfill 

bouadary to determiae Cotalaad partial pressure gradleats away from the site. 

It Is expected that 80 shallow (8-10 ft.) probes will be iostalled, as well as 

4 deep probes (100 ft.). The deep probes will be placed at distal points from 

the landfill, and will consist of 3 probes per location completed at differing 

depths. The depchs will be at the 40, 60, and IOO' depth (approximately). The 

approximate locations for these probes are shown on Figure 2. The horizontal 

spacing between probes increases with distance away fron the landfill in 

response to the expoaeatial decay la gas concentrations often observed In 

landfills. This arrangnent will also provide valuable data to be used in 

evaluating the effectiveness of phe proposed gaa control systen. Gas pressure 

draw-down curves similar to those developed fron groundwater pumping tests can 

t^^sed to estimate optimal well spacings and extraction rates for tha 

migration control system. 

The holes for the probes will b« drilled with a 4-lnch Inside diameter 

hollow-stem auger with split-spoon sampllag at 5-foott depth tatervals with 

samples stored for subsequent analysis (If aeeded). 

A cluster of at least three individual probes will be installed at each 

of the 4 deep probe locations. The exact vertical locations for these probes 

will depend upon che stratigraphy that Is observed at the time of 

Installation. The monitoring probes will consist of 3/4 inch schedule 40 PVC 

casing with 0.02 inch slotted screening. The length of screening for the deep 

probes will typically range fron 5 to 20 feet depending upon the stratigraphy; 

for the shallow probes, screening will be from 5 feet to the botton of the 

probe. The deeper probes will generally have the longer screen Intervals. 

N-5 



soo 

300 GtounOtmrnGmtmlm 
May 7.1985 

^ O M P i t t m 
^ OunnQtSa 

V Pfaimsd G M PfoOM 
loriMS 

f̂f̂  G'QundMBSf MoTNonnQ 
Instated OuhngiSaS 

^ t e i 9 8 S 

FIGURE N-2 

Proposed Gas Probe Locations 

i l Deep probe 

• Shallow probe 

N-6 



Inside che PVC casing will be 1/4 Inch polyeChylene Cubing. This tubing 

will reduce che volume of gas chac muse be excavaCed Co obCain a 

representative saaple. 

When the probes have been installed, measurements of CoCal pressures, 

mechane concentrations, aad hydrogea sulfide will be made oa each probe. 

Additionally, an organic vapor analyzer will be used to determine if organic 

coapouads are preseut. 

Quality control/quality assurance requireaeots and healch and safeCy 

issues relatlag to the drilllog, installation, and sampling of che probes are 

discussed under separaCe cover. 
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1.0 INTRODUCTION 

This revised drafc projecc work plan for the implemeneadon of remedial 

inveseigadon (RI) accivicies ac Midway Landfill was prepared under concracC 

C-85075 wich ehe SeaCe of Washingcon, DeparCmenC of Ecology. AuChorizaCion for 

Che producCion of chis work plan has been made under Midway Landfill work 

assignmenC MDLF-2, as amended. 

The primary obJecCive of ehe work ouclined herein is co develop Che 

necessary information from investigation activities which will support Che 

selecdon and development of remedial action alcernacives for Midway Landfill 

in accordance wich CERCLA RI guidelines (EPA/SAO/G-85/002, June 1985). The 

sCraCegy udllzed Co develop chls work plan is consiscenC wich che Midway 

Landfill Forward Planning DocumenC (Black & Veacch, March 1985) and che revised 

final RI Sampling and Analysis Plan (Black & Veacch, April, 1986). 

This work plan esCablishes a scope of services Co be performed wich an 

esdmaCed budget as ouclined in Secdon 6.0 and a completion schedule as 

presenCed in SecCion 3.0. ProJecC casks include ehe field InvesCigaClon phase 

of Che remedial inveseigadon and developmenc of a remedial acCion feasibilicy 

SCudy (FS) projecc work plan. Data obtained during remedial InvesCigaClon 

field accivicies will be evaluaced and a assessmenc made by Ecology and Che 

project team as to whecher additional RI field activities are required prior to 

completing Che feasibility study. 

1.1 INTRODUCTION 

The project work plan presented herein includes ehe descripcion of the 

projecc scope of work and schedule. The nature of chis submittal is as a 

working document for use by Ecology staff, Chus, Che Ceam assignmencs, MBE/WBE 

plan, and budget for completion of project tasks has been omitted. 

1.2 PURPOSE AND SCOPE 

The purpose of Chis field Inveseigadon phase of che remedial 

inveseigadon is Co obcain sufflcienC daCa Co idenclfy ehe magnicude and extent 

of concamlnant and gas migration for assessment of remedial action alternatives 

during che feasibilicy scudy. The collecClon and review of all daCa will be 
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done in a legally defensible manner in accordance wich RI CERCLA guidelines and 

Che Quallcy Assurance Projecc Plan (QAPP). The inveseigadon will consisc of 

accivicies CO be conducced in four major areas: geologic inveseigadons, 

hydrologic InvescigaCions, gas mlgracion and air qualicy invescigaCions, and an 

InvesCigaClon Co identify receptors. In addidon, a remedial acdon 

feasibilicy sCudy work plan will be developed as a resulc of che daCa 

accumulaeed and analyzed during RI field InvescigaCions. The feasibilicy scudy 

work plan will address each of Che idenclfied problems aC Che Midway siCe which 

may require ImplemenCaClon of addlclonal remedial acclons. The esdmaced date 

of scarCup for ehe accivicies described herein is May, 1986. 

1.3 OBJECTIVE 

The Cechnical objecdves of ehe work efforc described in chis RI Projecc 

Work Plan are as follows: 

o Define subsurface scraclgraphy and geohydrology ac Che Midway Landfill 

sice and surrounding area, 

o Define Che naCure and excene of wacer, air, and soils conCaminadon ac 

and adjacenc Co Che Midway Landfill siCe Co support a subsequenc 

remedial acdon feasibilicy sCudy. 

o Furcher define Che naCure and exCenc of landfill gas subsurface 

migration adjacent to the Midway Landfill slce in support of currene 

Inieial Remedial Measures (IRM'S) and ongoing gas mlgracion 

InvescigaCions. 

o Furcher define Che characeerisdcs of, and public healch risks 

associaCed wich, poinc source and diffuse gas emissions inCo ambienc air 

ac che Midway slce. 

o Expand on Che exisClng Cechnical daCa included in Che proposed Cicy of 

Seattle final closure plan for Midway Landfill, 

o Complete identification of potential offsite coneaminacion recepcors 

on Che Midway Landfill slce and surrounding area, 

o Develop a feaslblllcy study work plan, based on Che resulCs of field 

inveseigadons, Co address Che developmenc and selection of addlclonal 

remedial acdon alcernacives. 

1.4 BACKGROUND 
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DeCailed background informadon reladng Co che Midway Landfill projecc 

has been presenCed in Che Midway Landfill Forward Planning documenC (Black & 

VeaCch, March, 1985). Recene developmencs concerning Che deCecClon of 

slgnlficanc levels of combusCible gas offsite in the vicinicy of Che landfill 

have concribuCed Co increased monitoring efforcs, including che inscallacion of 

offsite gas probes and gas exCraceion systems Co furcher define Che exCenc and 

concencradon of Che landfill gas plume and Co provide conCrol of gas 

emissions. The CiCy of SeaCCle Solid Wasce Udllcy has inscalled an onsite 

gas collecClon syscem and offsite gas excracdon sysCems, and has prepared a 

proposed closure plan for che Midway Landfill slCe (OrafC Envlronmencal Impact 

Statement for Midway Landfill Closure, City of Seaccle Engineering Deparcmene, 

Auguse, 1985). 

Prior Co iniciaclon of Chis work plan, a series of inieial RI field 

inveseigadons and inieial remedial measures (IRM's) have been conducCed ae Che 

Midway sice by che DeparCmenC of Ecology. These accivicies have addressed 

offsite shallow gas migration problems and have Included (1) InstallaCion of 

73 off site shallow gas monitoring probes, (2) InsCallaClon of 11 deep muldple 

gas probe cluscers, (3) installaCion of two offsice gas excracdon well 

syseems, (4) gas monieoring and gas mlgracion evaluations, and (5) gas 

characeerisdcs inveseigadons. Addlclonal gas mlgracion field Inveseigadons 

and evaluadon Casks are currencly being implemenCed under a separace work 

assignmenC. Iliese efforcs will include addicional gas probe insCalladons and 

gas monieoring, inieial gas mlgracion modeling, inieial evaluadon of che 

onsite gas conCrol sysCeo, and addicional gas characCerlzaCion. These 

accivides have and will condnue Co parallel similar complemencary 

Inveseigadons being conducCed by Che Cicy of Seaccle ae Che Midway sice. Work 

efforcs compleced under this work plan will complemene chose earlier efforcs. 
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2.0 SCOPE OF WORK 

The descripcion of casks required Co complece Che remedial inveseigadon is 

decalled in che following secclons. The corresponding schedule of accivicies 

is presenCed in Secdon 3.0. 
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2.1 TASK 1.0 PROJECT INITIATION ACTIVITIES 

The purpose of Chis Cask will be che mobilizadon of manpower and macerial 

resources for all subsequenc field accivicies. A base map of che landfill and 

surrounding area Co be invesdgaced during Che RI field acdvicles has been 

prepared from recencly obCalned WDOT aerial phocography. Final locations for 

all drilling and ocher field Inscalladon acCiviCy sices will be reviewed wich 

Ecology SCaff and documenCed on ehe base map. Acquisidon of access for 

drilling and sampling of offsite gas probes and monitor wells will be Che 

responsibilicy of che Deparcmene of Ecology. LocaCion of ucilicies ac each 

acdvlcy locadon will be ehe responsibilicy of Che field acCivieies projecc 

ceam. Preparacions for field drilling and sampling accivicies will include: 

(1) Projece inlelaCion meeting Involving che program engineer, projecc 

engineer, site manager, geotechnical and surface monitoring task 

leaders, ocher key field projecc teaa staff, and Ecology management and 

technical staff. 

(2) Finalization of remedial investigacioa Sampling and Analysis Plan sice 

plan showing proposed drilling locacions and meteorological/air quallcy 

Inseallaclon locacions In detail on base map. 

(3) Review of final site plan by involved agencies (Ecology, WDOT, 

City of Kenc, Cicy of Des Moines, Clcy of Seaccle, King Councy, 

home/business owners) Co idenclfy and resolve poCenCial problems 

wlch access Co sices and other admlniscracive concerns. 

(4) Obcaln Ecology approval of the final sice plan from commencs received 

during previous seeps. Acquire applicable permics. 

(5) Staking of approved drilling sites for gas probes, leachate wells, and 

groundwacer monitoring wells, and arranging for marking of uCiliCy 

locacions ac offsite locations. 

(6) PreparaCion for implemeneadon of healch and safecy, quallcy assurance, 

and sampling plans, including mobilizadon of equipmenc, calibraCion of 
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monieoring equipment, laboratory coordination for scheduling of sample 

shipment and analyses , and any necessary site specific safety 

instructions for field personnel tn accordance with Health and Safety 

Plan requirements. 

Access to some offsite monitoring well and gas probe locations may take 

longer Co arrange due Co physical barriers or legal conslderaCions. ResoluCion 

of problems aC difficulc acclvlcy locacions or chose wich poor access will be 

an on-going process under direcdon of Ecology and RI projecc Ceam sCaff. 

The projecc iniClaCion meedng will serve Che purpose of finalizing Che 

schedule for field acCivldes and compleClng organlzadon of Che projecC Ceam 

prior Co Che field and monieoring acdvicles. Key; Ecology and projece Ceam 

sCaff will conduce a sice visie wich che purpose of finalizing field acdvlcy 

locacions and marking Chose locacions on Che base map. 
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2.2 TASK 2.0 FIELD ACTIVITIES 

Remedial Inveseigadon (RI) field acelvides will include chose Casks 

which involve a one-Cime or uniquely idenclfied cask. The field accivicies 

described in chis secCion cypically will noc include InCensive monlcorlng 

programs (described in SecCion 2.3). Field accivicies chac will cake place at 

Midway Landfill are described below and in the revised final RI Sampling and 

Analysis Plan (Black & Veacch, April, 1986). 

Organizaclon of field accivicies will be che responsibilicy of a 

geoCechnlcal sice manager and a surface acdvicles slCe manager. The projecc 

engineer will provide overall Cechnical and schedule guidance to site managers. 

Health and safety (H&S) and quallcy assurance (QA) funcCions will be ehe 

responsibility of a single full-cime H&S/QA officer who will work independencly 

of ocher personnel and will insure Chac all field accivicies are in accordance 

wich che sice Healch and Safecy Plan and che Quallcy Assurance Plan. The sice 

managers and H&S/QA officer will be asslsced by scaff engineers and scienciscs 

from che manpower resources of che field acdvicles projecc ceam and specialcy 

subconeraccors. 

Scheduling of field accivicies will be a cricical projecC managemenc Cask 

during work plan implemencaclon. Scheduling of activides will be the 

responsibility of the project engineer and will be conducted in accordance wich 

Che overall RI Project Work Plan schedule and guidance from Ecology managers. 

2.2.1. TASK 2.1 GROUNDWATER MONITOR WELL INSTALLATION 

It is anciclpaced Chat a tocal of sevenCeen new monicor wells will be 

inscalled at locations within and adjacent to the laodflll. In order Co 

determine if significant differences exist In the water quality becween che 

upper wacer Cable and the wacer beneath the confining layer, sevea of the wells 

will be dual completion wells. Additionally, ten of the wells will have gas 

probes within the well borehole. The location of Che wells has been 

tentatively identified io the revised final Midway Landfill Sampling Plan. 

Sufficient geologic samples will be obCalned during drilling Co characCerlze 

Che subsurface scraclgraphy. A priority order for inscallacion of monicor 

wells has been escablished Co obCain cricical geologic and hydrogeologic daCa 

as early as possible after iniciaclon of drilling accivides. The locacions 
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and compledon depch of lower prioricy monicor wells will be modified if 

necessary Co insure ChaC an opcimum necwork of monlCor wells is escablished 

adjacenc co the landfill sice. Addicional wells may be needed if Che above 

described wells are inadequace Co meeC RI objecdves and saCisfy feasibilicy 

SCudy daca needs. 

A full-cime geoCechnlcal engineer will provide field supervision of che 

drilling accivicies and will review and cerclfy Che drillers' record. The 

geoCechnlcal engineer will be responsible for consulcing as required during Che 

subsurface exploraclon program wich Che local uCillCy locacor service Co avoid 

wacer, sewer, celephone, power, and ocher buried ucilicies. The geoCechnlcal 

engineer will also be responsible for deCermlnlng Che final depch of well 

compleClon, based upon Che geological characCerlsclcs and reladve degree of 

saCuraclon of Che formaclons. AddlClonally, che geoCechnlcal engineer will be 

responsible for Che proper inscalladon, groudng, and compledon of Che 

casings, screens, gravel packs, and ocher fill macerlals. Upon compledon of 

inseallaclon of well casings, che wells will be developed. Developmenc will 

occur afcer Che waCer level has reached and remained ac equilibrium for ac 

lease chree days. Ac chac Clme, Che well will be purged, evacuaclng aC lease 

five well volumes. The process will be repeaced prior co sampling. DedicaCed 

bladder-cype pumps will be Inscalled aC each wellhead for each well, wich 

locking caps. 

In addlCion Co Che geoCechnlcal engineer, chere will be assigned a field 

supervisor responsible for the implemeneadon of Che Healch and SafeCy and QA 

Plans. This person will be designaced as Che H&S/QA officer, and will be 

responsible for Che proper calibraCion, malnCenance, and operadon of all field 

Inscrumencadon, as well as Che proper handling of all media envlronmencal 

samples. In Che evenc Chat unsafe conditions arise that cannot be midgaced 

using measures ouclined in che Healch and Safecy Flan, che H&S/QA officer will 

have authority to halt or interrupt drilling activities. 

2.2.2 TASK 2.2 LEACHATE WELL INSTALLATION 

This task will focus on the drilling and InsCallaClon of Chree leachaCe 

monicor wells chac will be inscalled wichin ehe landfill macerial. This cask 

has been designaced as a work efforc separaCe from Che inscallacion of Che 

groundwacer monicor wells because of pocenclally greacer safecy risks, and 

differenc drilling and inscalladon eechnlques. The presence of high levels of 
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landfill gas, potentially under significant pressures, necessitates the 

provision of additional safety measures such as supplied air and SCBA 

equipmenc. Each leachaCe borehole will be drilled Co a depch below che boccom 

of Che fill sufflcienC Co characCerlze underlying elll and advance ouCwash 

deposics. Geologic samples will be Caken from Che fill and che zone below che 

fill, at 5-fooC incervals, or as direcced by Che geoCechnlcal engineer. 

Borings below Che fill maCerial will be developed and grouCed using approprlaCe 

eechnlques Co insure chaC Che boreholes do noC provide a conduic for leachaCe 

Co migrace downward. 

The geoCechnlcal engineer will provide supervision of Che leachace well 

drilling and inscallacion. The H&S/QA officer will assume Che responsibilicy 

for H&S/QA funcCions, and will be onsite aC all times when drilling or 

inscallacion of leachaCe monicor wells is underway. The H&S/QA officer will 

have complece auChoricy Co shuc down or inCerrupc drilling operadons should 

unsafe condidons arise chaC cannoc be mlcigaced wich chose measures ouclined 

in Che Healch and Safecy plan. 

Once ehe leachace monicor wells are Inscalled, developmenc cescs will be 

conducced Co purge che wells and prepare Chem for laCer sampling. Ac lease one 

of che leachace wells will be inscalled wich a 4-inch or larger casing Co 

accomodaCe larger leachate pumps for greater water removal races. Drawdown 

CesCs may be conducCed at a later daCe using Chls well and appropriate 

surrounding gas concrol syscen excracdon wells or addicional leachace monicor 

wells CO escimace a cypical drawdown curve for Che fill macerial. Permeabillcy 

and cransmissiviCy faccors would be esdmaCed for Che fill using Chis daca. 

This daCa base would be used if appropriace in developing leachace removal 

races for leachace creaCmenc alcernacives during che subsequenc feasibilicy 

SCudy. Compledon of Chis cask will be concingenc upon whether satisfactory 

water level data can be obcalned from surrounding gas excracdon wells or 

addicional leachaCe monicor wells. 

2.2.3. TASK 2.3 GAS PROBE INSTALLATION 

During Chis cask, ac least six gas probe cluscers will be inscalled 

adjacenc co Che landfill area. Gas probe locacions will be selecCed Co 

complemenC Che daCa obcained from Che inieial inscalladon of 73 shallow gas 

probes and 11 deep gas probe clusCers which have been implemenCed under a 

separace work plan, addicional gas probe clusCers which are currencly planned 

0-9 



for inscalladon under a separaCe work assignmenC, and che locadon of similar 

probe cluscers inscalled by che Cicy of Seaccle. Locacions will be finalized 

by ehe geoCechnlcal slce manager in consulcacion wich landfill gas expercs 

assigned Co Che field acClvlCles projecc ceam and Ecology projece managers 

during projecC inidadon accivicies. The securing of righcs-of-way for 

offsite probe InsCallaCion will be che responsibilicy of Ecology. Probes will 

consisc of cwo or chree cluscered probes per locadon eo assess Che excene of 

gas mlgracion wich depch and scraclgraphy. 

In addidon Co gas probe cluscers, gas probes will be inscalled in che 

same borehole wich groundwacer monicor wells in some locacions where boch cypes 

of daca are aeeded. Gas probes will be screened above Che highesc sacuraced 

zone waCer Cable aC chese locacions and will function in Che same way as ocher 

gas probe cluscers. Two probes will be che maximum number of insCalladons in 

Chese boreholes Co minimize Che pocendal for seal failures becween Che 

screened probe elevaCions or beCween Che probes and groundwacer monlcorlng well 

screen elevaCions. Ic is anciclpaced chat ten monicor well InsCalladons will 

Include gas probe InsCalladons of Chls Cype. 

During drilling and InsCallaClon of Che gas probes, che geoCechnlcal sice 

manager will provide drilling supervision and will be responsible for 

geoCechnlcal sample collecdon, drilling procedures, inscalladon procedures, 

and gas probe compledon. The geoCechnlcal sice manager will be asslsced by a 

landfill gas experC who will be responsible for selecdng final probe depchs 

and ocher decisions related Cd opcimlzaclon of che subsequenc gas probe 

monlcorlng program. Tbe H&S/QA officer will be responsible for Healch and 

Safecy and Quallcy Assurance accivlcies assoclaced wlch gas probe drilling and 

inscallacion. 

2.2.4 TASK 2.4 GROUND SURVEY 

During chis cask, che locacions and elevations of all newly installed 

groundwater monitor wells, leachate wells, gas probes, and leachate seep 

sampling sites will be surveyed. Additionally, Chis work effort will encompass 

Che surveying of existing gas probes not Included in a currently planned ground 

survey under a separace work plan, and operable monicor wells, excracdon 

wells, and gas probes InsCalled under Che direcdon of the City of Seattle. 

The surveying of all sample locacions is necessary Co accuraCely documenc chelr 

locaCion in accordance wich CERCLA guidelines, and Co provide informadon Co be 
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used in che design of remedial acdon alternatives during a subsequenc 

feasibilicy SCudy. Ic is expecced chac one subconCracC survey crew will be 

used CO compilece Che field pordon of chis Cask. Survey compucadons and 

ploCCing of locacions and elevaCions on base maps will be based on field survey 

noCes. 

2.2.5 TASK 2.5 SURFACE WATER INVESTIGATION 

During chis Cask, sCorm waCer sampling InscrumenCaCion will be inscalled 

at two locacions as indicaced in the revised final RI sampling Plan. Two 

automated storm-triggered stormwater samplers will be Installed, along with 

conCinuous flow recorders Co obcaln a daca base for 1-5 inflow inCo che base of 

Che landfill. A deCailed scorm sewer review will be conducced for Che vicinicy 

surrounding che landfill Co accuraCely decermine scorm sewer drainage paccems 

from available scorm sewer maps and Co documenC flow condidons afcer rainfall 

evencs. Scaff gages will be InsCalled at Che oorCh and middle ponds on ehe 

landfill sice. The locacions of surface seeps in Che study area surrounding 

che landfill will be documenCed and mapped for subsequenc sampling and wacer 

level measuremenCs. 

2.2.6 TASK 2.6 METEOROLOGICAL/AIR QUALITY STATION INSTALLATION 

Two on-siCe meCeorological/air quallcy scadons will be inscalled during 

Chls cask, and Chree offsite saCelllCe sCaClon locacions will be idenclfied 

for subsequenc sCaCion inscallacion. The Cwo onsite sCadons will consisc of 

(1) a masCer meCeorological sCadon which condnuously records wind direcdon 

and veloclcy, baromeCrlc pressure, dry and wec bulb CemperaCures, preciplcacion 

and pan evaporatioa, and (2) a saCellice scaeion which records only wind 

direcClon and veloclcy. BoCh scadons will be equipped wlch programmable air 

quallcy sampling scadons consisdng of a programmable porcable compuCer, air 

sampling pump, and Tenax resin/acCivaCed carbon gas collecClon Cubes. 

InsCallaClon will be compleced as quickly as possible afCer field accivlcies 

are inlciated in accordance with the detailed site plan. The information 

gathered from Che scadons will assise in planning day-co-day field accivicies, 

by providing informadon concerning wind speed and direcClon, reladve 

humldlcy, baromeCrlc pressure, CemperaCure, rainfall, £uid evaporadon rates. 

These stations will also be used Co obCain evenc-driven onsite air qualiCy 
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daca during Che field acCiviCy period. The sCations will be inscalled ae 

locacions Co be decermined by che sice manager, wich advice from projece ceam 

and subconcraccor meCeorological and air qualiCy experts. A specialty 

subconcraccor may be reCalned co assise in idencificadon of scadon locacions. 

The subconcraccor will inscall, cesc, and scare up che InscrumenCaCion and 

provide consulcacion during Che field invesdgaclon and monlcorlng period. 

An addicional saCellice meCeorological/air qualicy scaeion, idendcal Co 

che on-sice saCellice scadon, will be inscalled ae chree locacions in a 

sequendal manner Co obCaln offsite meCeorological/air qualicy daCa in 

accordance wich Che overall air qualiCy invesdgation monitoring plan. These 

locacions will be Co che ease, souCh, and wesc of che landfill slce and will be 

selecced during deCailed slCe planning accivicies. 

Daca obcained from meCeorological and air qualicy inscrumenes will be used 

Co assess boch on-sice and offsite air qualicy. 

2.2.7 TASK 2.7 RECEPTOR INVESTIGATION 

The idencificaeion of poCendal recepcors will be compleced during chis 

Cask. Recepcors are defined as Chose human and ocher envlronmencal populations 

on and adjacenc to Che landfill which may be decrimencally affecced by 

envlronmencal problems created by che presence of che landfill including gas 

mlgracion, groundwacer or surface water .coatamlnacion, soil coneaminacion, or 

air qualicy conCaminadon. Included in Chis work efforC will be a decalled 

waCer well survey Co decermine if chere are any operaClonal wells chac are aC 

risk from groundwacer concamlnadon, and a review of planning documencs from 

Che deles of Kenc and Des Moines, and Seaccle/Klng CounCy Co decermine fuCure 

developmenc plans. A review of Che vegeCadon and wildlife invenCories 

included in Che Cicy of Seaccle Envlronmencal ImpacC ScaCemenc for Closure, 

Midway Landfill will be made. Results obtained from Che combustible gas 

ooniCoring efforcs currently underway will be used to profile the size and 

distribution of the population at risk from landfill gas presence. Potendal 

risks to receptors will be reviewed synoptically by preparing geographic 

discribuCioa maps of problem Issues and overlaying chese on Che scudy area base 

map. 
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2.3 TASK 3.0 MONITORING ACTIVITIES 

An incenslve monieoring efforc will be undereaken In conjuncdon wich Che 

subsurface exploraclon and equipmenc inscalladon casks and oCher field 

accivicies conducced aC Che Midway Landfill sice. The monlcorlng program will 

be conducced on a schedule which is InCended Co provide Clme correlaCed data 

for muld-media environmencs, wich an objeccive of providing basic Rl-relaced 

informadon on Che hydrologic cycle, climadc and air qualicy cycle, 

groundwacer hydrology, leachace movemenc, and gas migraClon dynamics relaced Co 

che Midway Landfill siCe. 

During Chis work efforc, monlcorlng of tiewly inscalled groundwacer and 

leachaCe monicor wells, gas probes, and air quallcy will be conducCed. 

AddlClonally, exisdng wells and probes will be sampled, as well as surface 

waCer qualicy. The monieoring efforcs are furcher described below. 

2.3.1 TASK 3.1 GROUNDWATER AND LEACHATE WELL MONITORING 

The groundwacer and leachaCe monicor wells will be sampled a minimum of 

four Clmes during Che RI monieoring period. OeCails of the groundwacer and 

leachaCe monieoring program are. Included in Che revised final RI Sampling and 

Analysis Plan. Water level measuremenCs at all existing and newly installed 

wells will be made monthly during the RI monieoring period using an eleccronic 

well level Indicacor. Each of Che newly Inscalled wells will be sampled, as 

will selecced onsite and offsite groundwater and leachaCe moniCor wells. Ic 

is anciclpaced Chac ac lease cwo offsite , privately owned wells will also be 

sampled during Chis work efforc. Scheduling of sampling evencs has been 

CenCacively escablished so Chac all newly InsCalled wells can be monicored and 

sampled ac least four times during che 52 week cocal projecc period. A cwo-

member Ceam will be assigned Co obCain Che samples, wich one ceam member 

devoced to sample handling (preparation of saaple containers as appropriate, 

filling of containers, completion of chain of custody forms, packing and 

shipping). The ocher ceam member will be responsible for purging of Che wells 

and acCual sample procuremenc, and in-siCu paramecer measuremenc as ouclined in 

Che sampling plan. The slce H&S/QA officer will oversee Chis acclvlcy Co 

insure ChaC all provisions of che Healch and Safecy and QualiCy Assurance Plans 

are followed. 
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2.3.2 TASK 3.2 GAS PROBE MONITORING 

RI gas probe monieoring will be conducced as a conCinuadon of Che 

monieoring efforc currencly planned under a separaCe work assignmenC. ThaC 

work assignmenC will include weekly monieoring of selecCed exisdng shallow and 

deep gas probe cluscers inscalled by Ecology and Che Cicy of Seaccle for a 

period of approxlmacely twelve weeks. This cask involves sampling all new gas 

probe cluscers, monicor well gas probes inscalled under Chis work plan, 

selecced shallow probes, and 10 Co 20 deep gas probe cluscers inscalled under 

separaCe Midway Landfill work plans. Selecced probes inscalled in and near che 

landfill in 1985 by Che CiCy of Seaccle, Solid WasCe Ucllicy will also be 

sampled. 

Sequendal monieoring rounds will begin immedlaeely afcer compledon of 

probe inscalladon wich a compleCe scan of all newly Inscalled probes. Weekly 

monlcorlng of approxlmacely 50 percenc of all probes will Chen follow. Gas 

probe monieoring schedule will be flexible afcer Chree weekly rounds of 

monieoring are compleced. DaCa collecClon is expecced Co include (1) incenslve 

fflohicoring surveys (several measuremenCs in a 24 Co 48 hour period) for a small 

number of probes, and (2) Clme-sequenced monlcorlng rounds for all or mosc 

probes in general areas Co the east, souCh, and west of Che landfill. Ic is 

anticipated ChaC gas mlgracion modeling currencly planned under a separace work 

assignmenC will generaCe ehe need for addicional daca collecClon which cannoC 

be decalled at this time. Monitoring program modifications will be made via 

wriccen memoranda generaced by Che SiCe Manager and approved by Che projecc 

engineer and Ecology projecc manager. 

Monieoring will Include gas pressure and CemperaCure, combusCible gas 

concentration, 02 level, C02 level, H2S level, and voladle organics, as 

derailed in Che revised final RI Sampling and Analysis Plan. Voladle organics 

will be measured using a portable OVA GC/FID la (1) scan mode which provides a 

measurement of total VOC's, and (2) semi-quantitative mode which provides a 

chromatogram of the individual VOC components. Additonal VOC verification 

Including compound identiCy and concencradon will be provided by gas sampling 

and laboracory GC/FID or GC/MS confirmadon. 

The equivalenc of five addicional monieoring rounds of all insCalled gas 

probes will be compleced during Che RI monieoring period. Gas probe monlcorlng 

will be conducted by two one-man crews working in parallel for time-sequenced 
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monieoring rounds involving large numbers of probes, in order Co complete the 

rounds wichin a one-week period. Incenslve gas monlcorlng rounds of a small 

number of probes will be compleced wich one cwo-man crew, working Cogeeher or 

singly in 12-hour shifcs over a 24 eo 48 hour period. The H&S/QA officer will 

oversee monlcorlng accivicies Co insure compliance wich che H&S Plan and che QA 

Plan. 

2.3.3 TASK 3.3 GAS EMISSION AND AMBIENT AIR MONITORING 

AuComaCed collecdon of meCeorological and ambienc air qualicy daca will 

be IniciaCed as early as possible during che RI field accivicies period and 

will be closely coordlnaced wich oCher ongoing RI field acClviCies. Air 

qualicy sampling efforCs during Che field accivides monieoring period will be 

based upon ehe landfill gas source and ambienc air monlcorlng work performed 

on-sice by Che Unlverslcy of Washingcon (Unlverslcy of Washingcon, July, 1985), 

and by che Ecology projecc Ceam under an exisdng separaCe work assignmenC. 

Special aCCention will be given to verifying cricical meCeorological condidons 

suggesced in Che unlverslcy researchers' report. Data will be obtained in a 

manner to facilitate input into the project data management system, and also 

will be input into the air quallcy dispersion model developed for Che sice. 

An on-sice aucomadc mascer weacher scaeion will be inscalled Co collecc 

meCeorological daca as early as possible during che field accivides period and 

will conclnue Co operaCe chroughouc che field accivicies aooiCorlng period. 

Paramecers Co be measured will include wind speed and direcdon, dry and 

wee-bulb CemperaCure, baromeeric pressure, rainfall, and evaporadon. Sampling 

pumps using resln/charcoal colleccor Cubes will be inscalled aC upwind and 

downwind locacions. The pumps will collecc time-weighted samples under 

microprocessor control during meCeorological evenc-driven monieoring periods. 

Real Clme organic vapor analyses will be conducted using a portable condnuous-

calibracion gas chrom^acograph linked Co Che auComaCed air sampling syscems on 

Che oasCer and sacelllce meCeorological scatlons. Organic vapor analyses will 

be utilized Co gacher data on diffuse gas emissions from the landfill surface 

and from che City of Seattle gas control syscem. 

All gas emission and ambienC air monieoring will be conducced under che 

supervision of che sice manager. The siCe manager will be asslsced by scaff 

engineers, meCeorologlscs, and air qualiCy experCs including subconcracc scaff. 

The H&S/QA officer will provide oversighc Co insure compliance wich projecc H&S 
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and QA Plans. • 

2.3.3.1 TASK 3.3.1 GAS CONTROL SYSTEM EMISSION SOURCE MONITORING 

Source monieoring of Che gas concrol syscem will be conducCed Co decermine 

ehe componencs of Che landfill gas ae Che source and gas emission race from che 

gas control system flare(s). The gas will be monicored ac sampling ports 

locaced on che effluenC side of Che blower syscem. Physical paramecers co be 

measured include gas flow race, gas molscure concene, and gas CemperaCure. In 

addlCioni hydrogen sulfide, hydrogen cyanide, hydrogen chloride, carbon 

dioxide, oxygen, combusCible gas, and represenCaClve hydrocarbons levels will 

be decermined. The Cicy of Seaccle Engineering DeparCmenC sCaff will be 

consulced to coordinate the collection of chis daCa during normal operadon of 

Che gas concrol sysCem. Similarly, che gas concrol sysCem flare(s) will be 

sampled in an approprlaCe manner such Chac cypical emissions from Che flare 

combusdon process will be monicored during boch normal operaClon and flare-ouc 

condidons, if approved by Che local air quallcy agency. The flare(s) will be 

sampled aC an approprlaCe disCance from Che flame to insure complete combustion 

and temperatures low enough to insure proper operation of sampling equipment. 

Two discrete sampling evencs, including a full suite of field and laboracory 

paramecers, will be conducced for Che gas collecClon sysCem and flare(s). 

Gas concrol sysCem emission source monitoring will be coordlnaced wich 

ocher gas concrol syscem evaluaclons being conducced under a separaCe work 

assignmenC. Emissions moaiCorlng is expecCed Co provide verlflcacion of daCa 

obcained during an iniclal evaluadon of Che gas conCrol syscem which will 

include calculaclons of flare emissions based on esdmaCed combusdon 

efficiency and gas composicion daCa developed by bag sampling and laboracory GC 

confirmadon of VOC componencs. 

2.3.3.2 TASK 3.3.2 DIFFUSE GAS EMISSION SOURCE MONITORING 

CharacCerlzaCion of diffuse gas emissions froo Che landfill surface and 

selecCed off-slce locacions will be accomplished using che "isoladon flux" 

mechod. This meChod is detailed la the revised final RI Sampling and Analysis 

Plan. The method involves Che use of a nonporous ground cover chamber designed 

Co collect venting gas over a known surface area and Co measure relevanc 

characeerisdcs of Che gas including flow rate, CemperaCure, and componene 

concencradons. 

Ic is expecced ChaC cwo isoladon flux chambers will be used during che 
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diffuse gas survey cask, elcher singly or slmulCaneously at differenC 

locacions. Diffuse gas samples will be collecCed ac an escimated six Co eighc 

locacions on che landfill slce based on elevadon, soil cype, or ocher relevanc 

crlceria, wich final locacions Co be decermined during decalled sice planning. 

Ac lease Cwo of Che locacions will represenC duplicaces (cwo devices locaced in 

Che same area) Co escabllsh QA limics. An addicional six Co eighc offsite 

diffuse gas survey locacions will be selecced based on gas migraClon monlcorlng 

and physiographic faccors. Survey meChods will be idendcal or similar Co Che 

on-siCe locacions. Diffuse gas survey accivicies will be conducCed on a 

schedule which is coordlnaced wlch ambienC air sampling and monieoring 

acdvicles. 

2.3.3.3 TASK 3.3.3 GAS EMISSION MONITORING DURING SUBSURFACE EXPLORATION 

CharacCerlzaCion of gas emissions froo landfill drilling sices will be 

conducCed as an incegral pare of Che healch and safeCy monieoring during 

drilling and leachace well inscallacion accivides. In addlCion Co Che 

inscrumenes used for healch and safecy ooniCoring, Che organic vapor analyzer 

will be used Co monicor borehole gas emissions in che chromaCographlc mode co 

furcher characCerlze organic gas componencs. This acclvlcy will be supervised 

by Che geotechnical site oianager and conducted by the OVA inscrumene operacor. 

2.3.3.4 TASK 3.3.4 ONSITE AMBIENT AIR MONITORING 

Onsite ambient air monlcorlng will be conducCed during selecCed 

meCeorological and field acclvlcy evenCs Co correlaCe source emissions wich 

ambienc air concencradons for selecCed organic compounds. DaCa will be 

collecCed using che auComaCed meCeorological/air quallcy sampling sCadons and 

a self-calibradng porcable gas chromaCograph linked to the stations or preset 

for selected conditions. Data will be collecCed for pardcular evencs 

Including (1) "worse case" wind direcClon and velociCy as predicCed by Che air 

quallcy dispersion model used by University of Washington researchers, (2) 

representative wind velocities in the easterly, southerly, and westerly 

directions, (3) duriag onsite leachate well drllliag and installation 

activity, (4) during onsite diffuse gas emission surveys, and (5) during 

represencaeive flare combusdon and flare-ouC condidons, if approprlaCe. 

Projece ceam members and subconcraccor scaff will maincain che auComaCed 

monitoring equipmenc and collecC samples as appropriace during che monitoring 

activity period. 
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2.3.3.5 TASK 3.3.5 OFF-SITE AMBIENT AIR MONITORING 

Off-site ambienc air monlcorlng will be conducCed in a similar manner Co 

Che on-site monieoring activities. A satellite meteorologlcal/alr quality 

scadon will be see up offsite Co che ease, souch, and wesc of che landfill in 

a sequendal manner Co collecC ambienc air daca for chree selecced 

meCeorological evenCs. DaCa will be collecCed by Che aucomaCed air sampling 

syscems in a Cime-weighCed manner, and slmulCaneously ae onsite and offsite 

stations. Equipment will be operated and maintained as indicaced above for 

onsice ambient air moniCoring accivlcies. 

2.3.4 TASK 3.4 SURFACE WATER MONITORING 

InCensive ooniCoring of surface wacer will be conducced ac sices where 

SCormwaCer sampling and flow monieoring devices have been inscalled, and aC 

ocher surface waCer sices which may be correlaCed wlch che landfill slCe elcher 

chrough leachace seepage, pocendal infllcradon surfaces or exfileraCion 

conduics such as scoro sewers. Ac lease cwo scorm evencs will be monicored 

using scorm acCuaCed flow and sampling devices inscalled Cemporarily aC 

InCerscace 5 highway culvercs which are connecCed Co pipes chac discharge inCo 

the landfill. Wacer qualicy paramecers will be analyzed as described in che 

revised final RI Sampling & Analysis Plan. 

WaCer levels at ponds and seeps Idenclfied during the field Investigation 

activides will be measured on a regular basis duriag the InCensive moniCoring 

period as decermined by Che overall work plan schedule. Samples will be 

obcained as appropriace based on waCer levels and anCecedenc condidons and 

analyzed for Che presence of selecCed indicacor pollucancs. Hydrologic daca 

assoclaced wich surface wacer run-on will be obcalned from onsite 

cllmacologlcal inscruoencs as described in Task 3.3. Monitor well saoples and 

wacer levels obcained for wee weacher condidons will be coordinaCed wich 

SCormwaCer sampling events Co gain insighc InCo overall landfill area waCer 

balance. 

2.3.5 TASK 3.5 SOILS SAMPLING 

Soils samples will be collecced ae selecCed offsite seep locacions where 

concaminaced leachace is found. The upper cwo feec of soil will be the 
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collection zone and several soil cores from the contaminated area will be 

composited to provide one homogeneous sample per site. Soil samples will be 

exCracCed in che laboracory and analyzed for paramecers of inCeresC based on 

leachace characCerlzaCion aC che soil sample sice. Soil samples will be 

collecCed during routine inspecclons of offsice seeps which are decermined Co 

be concaminaced. 
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2.4 TASK 4.0 DATA ANALYSIS AND REPORT PREPARATION 

The purpose of Chis cask is Co analyze and Incerprec che muld-media daca 

base obcained during che remedial inveseigadon field acdvicles and moniCoring 

program, develop conclusions and recommendaCions regarding recepCor impaces 

from of fsite mlgracion of landfill concaminancs, and prepare Cechnical and 

projece reporcs which summarize Che compleced work efforcs. and escloace 

addicional levels of efforC necessary Co define che nacure and exCenc of 

pardcular problem Issues. Conclusions and recommendaCions for furCher 

remedial InvesCigaClon accivides will be deCailed including plans for furcher 

moniCoring of inscalled groundwaCer/leachace wells, gas probes, ambienc air, 

and surface wacer. RecommendaCions will also be provided regarding 

implemencaclon of a remedial acdon feasibilicy sCudy for Midway Landfill. 

2.4.1 TASK 4.1 DATA ANALYSIS AND INTERPRETATION 

The purpose of chls cask will be Co analyze and incerprec che daca 

obcained from Che field acdvicles. The ucilizadon of an escablished daCa 

management system (described In Task 6.0) will allow for the efficient, 

accurate analysis of generated daca. The daCa analysis will include 

staciscical analysis of each daca cype In accordance with the procedures 

outlined in the Midway Landfill Quality Assurance Plan. Scadsdcal 

correlaCions of selecced daCa groups will be performed (e.g., correlaCions 

becween sCraCa peroeabillcies and gas concencradons) Co assise in developing 

assessmencs of currene condidons and predicCions of fuCure condidons. During 

chis Cask, daca acdon level criCerla will be developed for assessing Che need 

for addicional data, defining excent and magnitude of contamlnacion, and/or 

impleoenclog remedial actions. 

The output from this task will consist of data summaries, data plots, daca 

statistical correlations, and ocher Icems which describe numerically and 

macheoatically Che field activities and the ooniCoring accivlcies coopleced in 

accordance wich chls work plan. Daca aaalysls resulcs will be used Co describe 

as accuraCely as possible Che currene condidons wichin and near Che landfill. 

Daca analysis efforcs will include hlscoricai long Cerm cllmacologlcal 
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daca assessmenc, primarily wind direcClon and veloclcy and preciplcacion, and 

addicional ambienc air model developmenc and reflnemenC Co beCCer define "worse 

case" acmospheric condidons. Also, groundwacer and leachaCe hydraulics will 

be described using machemadcal reladonshlps and spacial reladonshlps 

obcained from Che iniclal remedial inveseigadon groundwacer daCa base. 

2.4.2 TASK 4.2 PROJECT REPORTS 

A series of cechnical reporCs will be generaCed from che individual field 

and moniCoring accivicies and daCa analysis conducCed during che RI ProjecC 

Work Plan implemeneadon. These will be generaCed as separaCe documencs as 

work Casks are compleCed. InformaCion from Chese individual reporCs will be 

utilized in a synopcic manner Co conduce furcher daca analysis, ploc or draw 

maps, and reach conclusions regarding remedial Invesdgaeion objecdves. A 

summary reporc will be developed ac che end of che daca analysis and 

InCerprecadoa Cask which iocorporaces che Individual cechnical reporcs as 

chapeers and summarizes Che remedial inveseigadon wich approprlaCe verbal or 

graphic ouCpuCs. The summary reporc Co be produced as a resulc of chis cask is 

described below as a separaCe subcask. A preliminary Cable of conCencs for ehe 

summary reporC is accached as Table 4-1. 

2.4.2.1 TASK 4.2.1 PROJECT SUMMARY REPORT 

An overall summary reporc will be prepared Co presenc a comprehensive and 

synopcic review of all RI acdvicles Co daCe. The primary objecdves of chls 

reporc will be (1) synopcic review of all field daca, (2) idendflcadon of 

furcher field daCa collecdon needs (3) updaCed sCaCus of offsite surface or 

subsurface pollucanC mlgracion probleos including idenclfied recepcor 

populaclons, and (4) conclusions and recommendaCions for furcher remedial 

acdon efforcs. The reporC will be organized into oajor Issues discussions 

using che escablished data base and individual project technical reports to 

suooarlze status of Che following Issues: gas mlgracion, leachaCe oigratlon, 

offsite groundwater contaoination, offsite air qualicy degradaClon, overall 

wacer balance and drainage, and offsite receptor lopacts. The project summary 

report will include an executive summary section suitable for public 

discribuCion and face sheec developmenc. Individual Cechnical reporCs 

generaCed during Che remedial inveseigadon will be IncorporaCed inco Che 

projecc summary reporc as chapcers as follows: 
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TABLE 4-1. REMEDIAL INVESTIGATION REPORT FORMAT 

EXECUTIVE SUMMARY 

1.0 INTRODUCTION 

1.1 SITE BACKGROUND INFORMATION 

1.2 NATURE AND EXTENT OF PROBLEM (S) 
1.3 REMEDIAL INVESTIGATION SUMMARY 
1.4 OVERVIEW OF REPORT 

2.0 SITE FEATURES INVESTIGATION 

2.1 DEMOGRAPHY 
2.2 LAND USE 
2.3 NATURAL RESOURCES 
2.4 CLIMATOLOGY 

3 . 0 HAZARDOUS SUBSTANCES INVESTIGATION 

3.1 WASTE TYPES 

3.2 WASTE COMPONENT CHARACTERISTICS AND BEHAVIOR 

4.0 HYDROGEOLOGIC INVESTIGATION 

4.1 SOILS/GEOLOGY 

4.2 GROUND WATER 

5.0 SURFACE-WATER INVESTIGATION 

5.1 SURFACE WATER 

5.2 SEDIMENTS 
5.3 FLOOD POTENTIAL 
5.4 DRAINAGE 

6.0 AIR INVESTIGATION 
6 . 1 CLIMATOLOGICAL PATTERNS 

6 . 2 CONTAMINANT QUANTIFICATION 

7.0 RECEPTOR INVESTIGATION 

7.1 POPULATION PATTERNS 1 
7.2 FLORA/FAUNA 

8 . 0 PUBLIC HEALTH AND ENVIRONMENTAL CONCERNS (PRELIMINARY ENDANGERMENT ASSESSMENT) 

8.1 POTENTIAL RECEPTORS 
8.2 PUBLIC HEALTH IMPACTS 

8.3 ENVIRONMENTAL IMPACTS 

REFERENCES 

APPENDICES 
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o Hydrogeologic Invesdgaclon 

This chapcer will describe che geoCechnlcal and geologic informadon 

generaCed during che inscalladon of Che moniCoring wells and gas probes. 

IncorporaCed InCo Chis reporc will be che resulcs obcained from Che soil 

sampling efforC. Seandard sCradgraphic logs and lichographlc descrlpclons 

will be included in Che chapcer. Also included will be geologic cross-secdons 

defining Che sCudy area scraclgraphy graphically, and ploCs prepared from che 

ground survey accivides indicadng reladve locacions and elevaCions. DaCa 

froo Che leachaCe and groundwacer monieoring program will be presenCed and 

assessed wich respecC Co race and direcdon of movemenc and qualicy. 

o Gas MigraClon Inveseigadon 

A chapter of the summary report will summarize the results obtained during 

field and laboracory-generaCed monieoring of Che gas probes. A summary of gas 

concencradons will be presenCed. Furcher assessmenc of che effecciveness of 

Che gas collecClon syscem will be oade. Special and Ceoporal gas reladonshlps 

will be furcher described, and IsopleChs of gas concencradons will be prepared 

on base maps. Staciscical regression correlaCions of daca will be compleced Co 

Improve che gas mlgracion daca base Incerprecaeions and gas oigradon oodel. 

Addicional ac-risk areas will be Identified, if appropriate. The gas migration 

summary reporc will build on and summarize earlier gas relaced reporcs 

including (1) che shallow gas probe monitoring report completed in February, 

1986, and (2) a comprehensive update to the initial gas moniCoring reporc Co be 

prepared under a separate work assignment. 

o Meteorological/Air Quality Investigation 

The resulcs of Che aobienc air/meceorologlcal moniCoring will be compiled 

and presenCed in an appropriate format. Discussion and plots derived from 

outpucs and predicCions of selecCed air qualicy model execudons will be 

included. Resulcs will be compared Co regulacory limics for Chose compounds 

for which ambienc air limics exisc. RecommendaCions for addicional moniCoring, 

if needed, will be made. Ambienc air qualicy impacCs on pocendal recepcors 

will be assessed wich regard Co worse case meCeorological condidons. Source 
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emissions from che gas concrol syscem and diffuse gas emission surveys will be 

analyzed wich respecC co syscem efficiency and ambienC air impaces. 

o Surface WaCer Inveseigadon 

The daca obcained during Che surface wacer inveseigadon will be compiled 

in a reporc formac. The amounc of rainfall and run-on will be summarized, and 

comparison of Che values obcained will be made wich previously calculaCed 

aoounes. The necessicy of rerouCing surface drainage away froo Che landfill 

will be assessed. An overall hydrologic balance will be described based on 

daca obcained Co dace and closure opdons for surrace waCer as described in Che 

Midway Landfill Envlronmencal ImpacC SCaCemenC (CiCy of Seaccle, AugusC, 1985). 

Daca for ponds and seeps will be summarized wich respecC Co surface and 

groundwacer inceracdons. 

o Receptor Invesdgaclon 

The recepcor populaclons idenclfied during Che course of Che field 

accivlcies will be described. The populaclons will be described according Co 

pachs of contamiaant exposure including air, water, and soil. Included in che 

assessmenc will be physical resources (residences, businesses, cransporCadon 

paccems, uCillcy layouCs, eCc), wildlife and aquadc resources, and 

vegeCadon. The primary meChod udllzed Co define poCenCial exposure limics 

will be geographic overlays of recepcor populaclons and polluCanc pachways on 

SCudy area base maps. These ploCs will provide sufflcienC decail to escabllsh 

geographic limics for addicional RI field or moniCoring acCivldes. 

2.5 TASK 5.0 FEASIBILITY STUDY PROJECT WORK PLAN 

The feasibilicy scudy projecc work plan for Che Midway Landfill siCe will 

include the following major Casks in accordaace wich EPA guidance: Problem 

Definidon, Idencif icadon of Remedial Alcernacives, Inieial Screening of 

Alcernacives, Laboratory and Engineering Studies, Evaluation of Remedial 

Altemaclves, Preliminary Reporc, Concepcual Design, and Final ReporC. 

2.5.1 TASK 5.1 DEVELOP FEASIBILITY STUDY WORK PLAN AND BUDGET 
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Appendix A Co Chis RI ProjecC Work Plan includes a decalled oucline for 

Che proposed feaslblllcy work plan including each of Che above llsced Casks. 

Each of Chese Casks will be decalled during work plan developmenc and manpower 

and budgee escimaces prepared for compledon of each cask efforC. A drafc 

feasibilicy scudy work plan documenc will be prepared and submieced for Ecology 

review. Upon receipt of commencs and resoludon of budgee decails, a final 

feasibilicy sCudy projecC work plan documenC will be submieced Co Ecology for 

approval. Ac Chac Clme, implemeneadon of selecced casks of che work plan will 

be iniciaCed. 

2.5.1 TASK 5.2 IMPLEMENTATION OF SELECTED GAS MIGRATION FEASIBILITY STUDY 

TASKS 

Portions of Che foregoing Casks have been IniciaCed, primarily concerning 

Che remedial alcernacives relaCing Co concrol of landfill gas mlgracion. 

Problem definition for Che gas oigradon issue is being addressed in decail for 

the "hot zone" to the ease of Che landfill as a oajor separaCe work assignmenC. 

offsice gas exCracClon wells have been inscalled as a slgnlficanc remedial 

measure for concrolllng offsite gas emissions, and evaluations of Chose 

excracdon sysCeos, Including emissions controls, are currencly being 

addressed. Ocher gas conCrol opdons can appropriaCely be addressed under Chis 

task Co cooplece Che prelloinary sCages of Che feasibilicy sCudy and shorCen 

Che schedule for reoalning gas oigradon issues. Those porclons of Che 

feasibilicy sCudy work plan reladng Co che gas oigradon issue and IniciaCed 

under ocher work assignoents will be completed under chis cask. Compledon of 

addicional feasibilicy study work plan tasks will be underCaken as a separace 

work assignment upon completion of the RI field invesdgation. 
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2.6 TASK 6.0 PROJECT ADMINISTRATION 

Project adminiscradon during che implemeneadon of che RI Projecc Work 

Plan will represenC a slgnlficanc work efforC due Co che expecced number of 

field acdvicles, che requiremene Co coordlnaCe schedules, che need Co manage 

Cask budgecs closely, and Che expecCed number of subconCracCs. ProjecC 

adminiscradon wil be divided inco chree separaCe work efforcs, including 

projecc managemenc acCivldes, daCa managemenc accivicies, and subconcracc 

documenC preparaCion. 

2.6.1 TASK 6.1 PROJECT MANAGEMENT ACTIVITIES 

ProjecC managemenc will be an ongoing cask chroughouc Che proposed work 

efforc. Managemenc accivicies are expecCed Co include oanagement of staff 

assignments and budgets, pardcipadon in sCaff or public oeedngs, preparaCion 

of monChly sCaCus reports, subconCracCor supervision, conCracC oanageoene 

accivicies, and daCa managemenc. Managemenc of Che remedial invesdgaclon 

schedule for field activities and ooniCoring will be a oajor projecc oanagement 

task in this work plan due to the large number of InterrelaCed slmulcaneous 

Casks. Scaff assignoencs and organlzadon and subconcracc oanageoene will also 

be significant oanageoent efforts during work plan Implementation. 

2.6.2 TASK 6.2 DATA MANAGEMENT 

Daca managemenc will be an imporeanc projecc managemenc funcCion for Che 

Midway Landfill remedial Inveseigadon effort. A large and diverse data base 

will be created by field and monieoring accivlcies. Hlscoricai and exlscing 

daca collecdon efforts have also resulted in a large amount of data which 

needs to be placed la a manageable format. The following items will be 

addressed during Che implemeneadon of Che data oanagemeat task: 

o Ecology data managemenc formac requireoencs 

o Daca cypes and quandCy (hlscoricai and projecCed) 

o Types and volumes of associaCed daCa (climaCic, geological, wacer 
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quallcy, ambienc air, gas probe, pocable waCer) 

o QA plan requiremencs 

o CompuCer daCa base and macheoaCical oodel formaC requireoencs 

o DaCa securicy requireoencs (confidendallCy) 

The updaced daCa oanagemene sysCem will concain files chac are properly 

cacegorlzed, qualiCy assured, and will Include all daCa accrlbuces (i.e. mean, 

median, oode, acandard deviadon). The daCa management system files will be 

accessible Co qualified personnel for use In developmenc of coneaminacion 

assessoenc (exCent and magnitude), the preparation of suomary reports, and 

Identiflcadon of addicional daCa needs. All relevanc hlscoricai daca and daca 

developed during RI field inveseigadon acdvicles will be reviewed for daca 

base input, entered Into the data base, and each data record verified. 

2.6.3 TASK 6.3 DEVELOPMENT OF SUBCONTRACT DRAWINGS, SPECIFICATIONS AND 

CONTRACT DOCUMENTS 

The purpose of this task is to develop plans, drawings, and specifications 

for che drilling program, ground survey activities, and specialty air quality 

instruoentation installation, startup, and consultation. The format used will 

be suitable for each type of subcontract, and will oeet all contract 

procureoent requlreoents of EPA, Che State of Washingcon, and Che Black & 

Veacch prime concracC wich Ecology. B&V will develop all concracC documencs 

and will assist Ecology In completing procuremenc requireoencs. ConCenCs of 

the documents will Include: 

o Typical drawings for monicor well, leachace well, and gas probe 

installation with appropriate design notes and specification 

references. 

o Specifications for all drilling activities including mobilizadon, 

drilling procedures, geologic sampling procedures, casing inscalladon 

and groudng decails, and compledon decails. 
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o SpecificaCions for ground survey accivides including Colerances for 

horizoncal and verdcal surveys, compucadonal and field noce meehods, 

inscrumene Colerances, and map plocdng requiremencs. 

o SpecificaCions for air qualicy moniCoring inscrumencadon inscallacion 

and sCarCup, including inscruoenc specificaCions, operadng 

environmene, power requiremencs, supporc equipmenc requiremencs, and 

malnCenance requiremencs. 

o General concracC clauses, including healch and safecy, qualicy 

assurance and qualicy conCrol, Insurance, and admlniscracive 

requireoencs. 

o Bid forms for suboisslon of subconcraccor quoces where appropriace. 

Ecology will review che drafc conCracC documencs for coopliance wich all 

Cechnical and procureoent requiremencs. AfCer Ecology approval is obcained, 

final concracC documencs will be used Co reealn one or more specialcy 

subconeraccors for che required scope of work. 
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2.7 TASK 7.0 COMMUNITY RELATIONS 

Accivicies idenclfied in ehe Midway Landfill Communlcy RelaCions Plan will 

be iopleoenCed during Chis task. Specific efforcs will Include preparaCion of 

face sheecs for public dlscribudon, a pre-acCiviCy public meedng, 

posc-acdvicy public oeeclng, and condensed summaries of Che resulCs obcained 

during che field InvesCigaClon. 
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3.0 PROJECT SCHEDULE 

Figure 3-1 describes ehe proposed remedial inveseigadon schedule. Work 

plan implemeneadon is expecced Co begin during April or May, 1986 and will 

excend for approxlmacely 52 calendar weeks. Schedule macCers will be deCailed 

furcher during projecc inicladoo acdvicles Co be conducced during che firsc 

Cwo weeks of work plan acdviCy. 
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APPENDIX A 

OUTLINE OF FEASIBILITY STUDY PROJECT WORK PLAN 

MIDWAY LANDFILL REMEDIAL INVESTIGATION 

1.1 TASK 1.0 PROBLEM DEFINITION AND DESCRIPTION OF PROPOSED RESPONSE 

1.1.1 Sice Descripcion 

A summary of Che informadon collecCed for Che Midway Landfill sice which 

will include siCe hiscory and background, sice condidons, naCure and excenC of 

conCaminadon, acCual and pocendal hazards, affecced media, pachways of 

exposure and condidons warrancing mlcigadon and remediadon will be prepared. 

This descripcion will form Che basis for developing che overall purpose and 

approach Co remedial acCions ac che slce. 

1.1.2 Purpose 

The SCaCemenC of purpose will idenclfy each aspecc of Che problems ac che 

sice and define respecClve approaches. Ac Che Midway Landfill sice, ehe 

SCaCemenC of purpose will Include: 

o Micigadon of landfill gas mlgracion 

o Concrol of concaminaced groundwacer Co proCece drinking wacer supplies 

o ConCrol of concaminaced soils on-slce 

o Concrol of pocendal surface waCer runoff 

o Excavaclon and removal of subsurface conCalners, drums and ocher 

debris (I.e., capaclcors) if discovered in Che RI and found Co be 

hazardous Co public healch and environmene 

1.1.3 Endangermene Assessmenc 

An endangermene assessmenc will be performed Co decermine che magnicude 

and probabilicy of acCual or poCenCial harm Co Che public healch, welfare, or 

Che environmene by ehe chreacened or acCual release of hazardous subsCances ac 

che sice. The endangermene assessmenc will evaluate the collective 
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demographic, geographic, physical, chemical, and biological faccors which 

describe Che exCene of che impaces of a pocendal or acCual release of 

hazardous subscances from Che siCe. The endangermene assessmenc will idenclfy 

and characCerlze che following: 

(1) Chemicals or oixcures presenc in all relevanc envlronmencal media 

(2) Envlronmencal faCe and cransporC mechanisms wichin specified 

environmental media, including hydrogeological evaluaclons and 

assessoencs 

(3) Incrinsic coxlcological properdes of specified subsCances 

(4) Exposure pachways and exCenc of expecced exposure 

(5) Populaclons aC risk 

(6) ExCenc of expecCed haro and ehe llkliehood of such haro occuring 

(risk characCerlzaCion) 

Each of chese areas is described below. 

1.1.3.1 Hazardous SubsCances ae che SlCe. The cype of subscances presenc aC 

che sice as idenclfied during che RI will be suomarized. The individual 

physical and chemical properdes of ehe hazardous subsCances idenclfied ac che 

slce Influence how they will migrate from Che slce and ImpacC recepcor 

populaclons. The Imporeanc physical and chemical properdes will be Cabulaced 

for use in Che analysis of che efficiency of remedial acdon alcemacives and 

esdmatlng the time required for self-cleaning under a no-action alternative. 

1.1.3.2 Environmental Fate and Transporc Mechanisms. The probable face and 

CransporC mechanisms wichin Che specified envlronmencal media will be 

summarized. Pare of Chis assessmenc will Include hydrogeological evaluaclons 

and assessmencs to determine the likelihood of hazardous substance leaving che 

sice via ground or surface water. Geologic and metrologlcal lopacts will be 

assessed. A suomatlon of pertinent substance's physical properdes will be 

made, as well as susceptability to blodegradation/biotransformation processes. 

By combining the inforoatlon wich site-specific geological and hydrogeological 

inforoation, a prediction can be oade of the presence, persistence, and 

cransporC of subscances at the site. 

1.1.3.3 Routes of Exposure. The routes of exposure describe Che various 

pachways by which ehe populadon ac risk may become exposed Co Che sice's 

hazardous subscances. Typical rouces of exposure include surface waCer, 
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groundwacer, airborne vapor and pardculaces and dlrecc conCacC. Each rouce of 

exposure will be evaluaced Co assess ies pocendal for exposing humans as well 

as aquadc and CerresCrial species Co hazardous wasces. 

1.1.3.4 Population ae Risk. Each of che specific populaclons will be 

idenclfied which are pocenclally exposed eo hazardous wasces ac or migradng 

populadon, size, rouCe of exposure, level of exposure, and ehe projecced 

duradon (acuCe or chronic) will be idenclfied. 

1.1.3.5 Impace Evaluadon. The ef feces of a discharge of a hazardous 

subscance upon public healch, welfare, or Che environmene will be escablished 

using boch direcC and indirece evidence. DirecC evidence refleccs observed 

effeces on Cargee species, and indirece evidence reflecCs Che presence of coxic 

chemicals ac levels associaCed wich such observed effeces. The impace 

evaluadon will include an assessmenc of qualicadve exposure levels, as well 

as che assessmenc of qualicadve risk. A qualicadve assessmenc includes 

review of all perdnenc ecological and healch science informadon, followed by 

an evaluadon of exisCane sciendfic and Cechnical daca. A risk assessmenc is 

useful in provldng inforoacion concerning poCencial healch hazards in 

sicuadons where specific groups of people are exposed eo pardcular Coxlc 

subscance at the waste sices. 

1.1.3.6 Perdnenc Crlceria for Peroissible Exposure. There are a variecy of 

crlceria or sCandards reladng Co permissible exposure Co hazardous subscances 

including waCer qualicy criCerla published by EPA, as well as waCer qualicy 

scandards generaCed by Che EPA Office of Drinking WaCer. The quanCiCaCive risk 

assessmencs for che priority pollutants conducced by che EPA Office of WaCer 

Regulacion and Scandards also provide informadon on permissible exposure Co 

hazardous substances via waterbome pathways-. Ocher informadon sources 

include reporCs published by che EPA Carcinogen Assessment Group. Each of 

these sources as well as other data on che suggesCed no adverse response levels 

(SNARL), the no observed effect level (NOEL) and other measures of toxicity 

will be included in Che crlceria assembled Co evaluaCe permissible exposure for 

compounds for which no scandards exisc. 

1.1.3.7 Comparislon of Recepcor Exposures Co CriCerla and Standards. The 

individual receptor exposures will be evaluaced Co decermine Che CoCal dose 
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which could be received from all exposure pachways. This dose will Chen be 

compared wich Che various crlceria and scandards which are available for 

evaluaCing Che permissible exposures Co hazardous subscances. A comparislon of 

Che dose received by Che recepCor wich Che permissible exposure provides a 

basis for examining che public healch and envlronmencal risk associaCed wich 

Che exposure Co hazardous wasCe macerlals. 

1.1.4 Endangermene Reporc 

Wich Che available informadon che endangermene assessmenc will evaluaCe 

Che adequacy, accuracy/precision, comprehensiveness, reliabllicy and overall 

qualicy of idenclfied InformaCion and daCa. This evaluadon will use che 

following ouCllne and use qualicadve and/or quanCiCaClve Cerms as approprlaCe. 

(1) Physical Descripcion of Che SlCe and SiCe HisCory 

a. geographic locadon 

b. management practices/siCe use/sice oodificadons 

c. chronological survey 

d. facillcy descrlpclon/concalnoent systeos 

e. substances brough on site (identify, quantity, oanner of 

disposal) 

(2) Site Coataolnadon/Offsite ConCaoinaClon 

a. idenclfy subscances dececced 

b. concencradon of subscances dececCed 

c. analydcal oechodology and QA/OC 

d. survey of envlronmencal ooniCoring scudies (deCailed discussion 

of environoencal oedla and concamlnadon levels) 

(3) Envlronmencal FaCe and TransporC 

a. physical-chemical properdes of specified chemicals/subscances 

(e.g., soil/sediment adsorption coefficients, vapor pressures, 

solubility, etc.) 

b. phocodegradadon races, decomposicion races, hydrological races, 

chemical CransformaCions, eCc. 

c. local copography 

d. descripcion of Che hydrological secdng and flow syscem 

e. climadc faccors, oCher facCors affecCing face and CransporC 

f. predlcdon of face and CransporC (where necessary using 
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modeling meehods) 

(4) Toxicological Properdes (hazard idencif icadon) 

a. oecaboliso 

b. acuCe coxlclcy 

c. subchronic Coxlclcy 

d. chronic CoxiclCy 

e. carcinogenicicy 

f. ouCageniciCy 

g. Ceracogenlcley/reproducdve effeccs 

h. ocher healch effeces as relevanc including neurocoxicicy, 

immuno-depressanC acCiviCy, allergic reacCions, ecc. 

1. epidemiological evidence (chemical specific or siCe specific) 

j. aquadc/non-human CerresCrial species Coxicicy/environmencal 

qualicy impairmene 

(5) Exposure Assessmenc 

a. demographic profile of populaclons aC risk including 

subpopulaclon ae special risk 

b. background chemical exposures 

c. life scyle and occupadon hiscorles 

d. populadon macro- and mlcro-environmencs 

e. exposure rouces 

f. magnicude, source, and probabilicy of exposure Co specified 

subscances 

(6) Risk Assessmenc and ImpacC Evaluadon 

a. carcinogenic risk assessmenc 

b. probabilicy of non-carcinogenic human healch effeccs 

c. non-human species risk assessmenc 

d. envlronmencal impaccs/ecosyseem alcemadons 

(7) Conclusions 

Appendices 

1.1.4.1 Escablishment of Site Specific Remedial Response Objectives and 

Crlceria. Site-specific remedial response objectives will be established based 

on the definidon of Che problem, proposed approach and risk assessoenc for Che 

sice. The objecdves will idenclfy for Chis sice che oinlmuo accepCable exCenC 

of remedy such ChaC "adequace procecdon of public healch, welfare or che 

environmene" is achieved, according Co Secdon 300.68 of the Nadonal 
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Condngency P l an . 

1.2 TASK 2 . 0 IDENTIFICATION OF REMEDIAL ALTERNATIVES 

Considering Che remedial response objecdves for Che sice, a limiced 

number of alcemacives will be idenclfied, including source concrol, offsite 

acCions, and on-acdon alcernacives. Each alCernacive will consisc of 

individual remedial technologies combined to form a comprehensive plan for 

addressing all of Che remedial response objectives for the sice. Table 5-1 

Uses some remedial Cechnologies which may be applicable Co Che Midway Landfill 

sice. 

1.3 TASK 3.0 INITIAL SCREENING OF ALTERNATIVES 

In order Co narrow che Use of pocendal remedial acclons ae che siCe and 

CO focus resources on che mosc likely alcernacives, an inieial screening of che 

alcernacives developed in Task 5.2 will be performed. Thlsi screening will be 

based on general descriptions of che alcernacives and will consider four broad 

crlceria: effeccs and benefiCs of Che alcernacives, cose, engineering 

suicabilicy and InsdCuCional faccors. The alcernacives will be evaluaced 

according to these criteria at a conceptual level in order to elioinace 

alcernacives which clearly appear unlikely Co meeC Che requiremencs of CERCLA 

and Che NCP for selecdon of Che most cost-effective alternative. 

1.3.1 Effects and Benefits of the AltemaCive 

The candidace alcernacives will be considered in cerms of (1) che pocendal 

envlronmencal or public healch ImpacCs of Che alcernacives or their 

implemencaclon and (2) Chelr abllicy Co provide adequace proCecdon of public 

healch, welfare, or Che environmene as defined by Che reoedial response 

objeccive. 

1.3.2 Cost 

The objective of the cost screening is to eliminate Chose alcernacives 

whose coses are significancly greacer Chan ocher alcernacives yet do not 

provide subsCanClally greacer environoenCal or public healch benefiCs. 

Cose opinions will be developed for each alcemaClve, including capical 

cosCs and operaClon and oaincenance coses. Coses will be developed using 

readily available informadon including seandard cosC references, EPA and ocher 

reporcs dn remedial acClon cosCs, and previous experience. Accuracy of Che 
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opinions will be -25 Co +25 percenc. The projecc Ceam will ucilize consiscenc, 

well-documenced daca sources and esclmaCing procedures Co ensure Chac che cose 

opinions can be reasonably compared. 

Following developmenc of cost opinions for each alcernacive, Che Ceam will 

compare Che coses and reladve benefiCs of Che alcernacives. If coses of any 

alcernacive are an order of magnicude greaCer Chan ocher alcernacives offering 

similar envlronmencal and public healch beneflcs, ehe cosely alcernacive will 

be eliminaced from furcher consideradon. 

1.3.3 Engineering Suicabilicy 

The evaluadon of engineering suicabilicy will be based on engineering 

judgement, available informadon, and experience wich Che remedial Cechnologies 

comprising each alcernacive. Faccors in Chis analysis include reliabllicy, 

impleoenCabilicy, cechnical feasibilicy, applicabillcy Co sice condidons, and 

dme period for achieving remedial objecdves. Alcernacives which are 

significancly deficienc reladve Co any of Chese crlceria will be eliminaced 

from furcher evaluadon. 

1.3.4 lasclcudonal FacCors 

InsCiCudonal issues must also be analyzed to ensure chac reoedial 

alcernacives are conslscent with applicable statutes, regulations, and policy 

under federal, sCaCe, and regional Jurisdicdon. Specific issues Co be 

addressed will include offsite CransporC, relocaCion of residencs, regulacory 

requireoencs and coordinacion (including NEPA EIS requiremencs and funcdonal 

equivalency), and coomunicy reladons. 

1.4 TASK 4.0 LABORATORY ANO ENGINEERING STUDIES 

The purpose of laboracory and engineering scudies is Co evaluaee ehe 

sice-specifIc effecciveness of a liolced nuober of proposed Cechnologies. Such 

Cesdng yields Inforoacion on the peroeablllty or compatibility of various 

proposed materials with the wastes, or the effecciveness of differenc oeChods 

of Creacment of various wastes. For instaace, at the Midway Landfill site, 

studies oay need to be conducted relative to the type of treatoenc required Co 

reoove concaoinancs froo groundwacer or Co evaluaCe Che efficiency of Crace 

hydrocarbon destruction during flaring of collocted landfill gases. The types 

of Cases which may be conducCed under chis Cask include: 

o TreaCabillcy Scudies 
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o Piloc Scale Scudies 

o Compadbllicy Testing 

o Specificadon TesClng 

o EnvironoenCal TesClng 

1.5 TASK 5.0 EVALUATION OF REMEDIAL ALTERNATIVES 

Based on che resulcs of che RI and prior Casks of Che Feasibilicy Scudy, 

chorough Cechnical and perforoance analysis of Che candidaCe Cechnologies will 

be made. In Chls Cask a reladve ranking of ehe Cechnologies will be 

conducced. Crlceria for ranking will Include: 

o Envlronmencal ImpacC 

o Operadons and malnCenance 

o Off-siCe disposal and CransporCadon needs 

o Safecy requiremencs 

o Reliabllicy 

o ImplemenCabillCy 

o Probable Cose 

o Regulacory requiremencs and public accepcance 

o Cosc-effecCiveness 

1.6 TASK 6.0 PRELIMINARY REPORT 

The resulcs of Tasks 3.1 Chrough 3.5 will be documenCed in a preliminary 

feasibilicy sCudy repore, highlighdng all relevanc faccors chac lead Co che 

recommendaCion of che cosc-effeccive alcernacive. The following Use describes 

che major secCions of chis reporc: 

o ExecuClve Summary 

o Overview of Remedial InvesCigaClon 

o Remedial Response Objecdves and Evaluadon Crlceria 

o IdenCiflcaClon of Remedial Alcemacives 

- o Resulcs of Screening Analysis 

o Resulcs of Laboratory Studies 

o Evaluation of Candidate Alternatives 

This report will be subolcced Co Ecology, and Ecology approval of che 

recommended alcernacive will precede any decalled work on ehe Concepcual 

Design. This reporC will also serve as a drafc Co Che final reporC. 

1.7 TASK 7.0 CONCEPTUAL DESIGN 
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A preliminary concepcual design of che alcernacives will be prepared upon 

Ecology approval of Che drafc reporc. The concepucal designs will include 

preliminary design crlceria, approxlmaCe coses, implemeneadon requiremencs, 

operadon and oaincenance requiremencs, safeCy plan and insdcudonal or legal 

requireoencs. The concepcual designs will provide Che basis by which furcher 

design may be accooplished wlchouc addicional daCa collecClon. Peroics ChaC 

oay be necessary for design iopleoencadon will also be idenclfied. These oay 

be required froo enddes such as USEP's NPDES prograo, sCaCe and federal 

CransporCadon agencies, and local agencies reguladng zoning and land 

udllzadon. 

The degree of engineering decail of Che concepcual designs will depend on 

che reoedial alcernacive selecCed and will vary wlch che Cechnologies involved. 

However, Che design reporc will have sufflcienC decail Co allow an Ecology A/E 

coneraccor to prepare plans, specifications, and contract docuoents. 

The design basis of che selecCed reoedial alcemacives will include basic 

design criCerla and narrative, layouts, and an iopleoentation schedule for its 

various cooponencs. Refined skeCches and scheoacic drawings Co docuoent che 

prelloinary engineering approach will be included, along wich preliminary 

design SpecificaCions for preparaCion of deCailed design, plaas, and 

SpecificaCions. The design basis will also include Che following: 1) phasing 

and segmendng conslderaCions; 2) oanageoent and Insticutional considerations; 

3) special impleoentation considerations; 4) operation and maintenance 

considerations; 5) an outline of the safety plan Including cost iopacc on 

loplemencacioa; 6) utility requlremeats; and 7) transportadon conslderaCions, 

if aeeded. A special seccloa will address che requiremencs posed by 

Incerfacing of che remedial acCivldes wlch Che public. A design reporc for 

each alcernacive will be prepared and will Include che following secclons: 

o Sice Feacures Affecting Design 

o Technological Features Affecting Design 

o Summary of Selected Altemative 

o Design/Implementation Precautions. 

1.8 TASK 8.0 FINAL REPORT 

A final report on the results of Tasks 5.1-5.7 will be prepared and 

submieced Co Che Deparcmene of Ecology. The repore will include Che deCailed 

resulcs of che feasibilicy sCudy wich suppordng informadon in Che appendices. 

The proposed final reporc oucllne will follow Chac of che Preliminary Repore 
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including a secdon for Concepcual Design and include any revisions and 

commencs made by Ecology. 

1.9 TASK 9.0 PROJECT ADMINISTRATION 

2.0 TASK 10.0 COMMUNITY RELATIONS 
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TABLE 4-1 POTENTIAL REMEDIAL TECHNOLOGIES 

Media Goal of Remedial Response Remedial Technologies 

Gas Mlgracion 

Surface wacer 

ConCrol mlgracion of mechane 

ConCrol runoff, infilcra
Cion, redireccion of surface 
flow, slope, erosion 
pocendal, flood hazard, 
runon 

Collecdon syscem 
Beneficial reuse 
.InfilcraCion concrol 
Expand mechane curcain 
Capping 

Capping 
Grading 
Revegecacion 
Dikes and berms 
Dicches, diversions, 
and wacerways 
Chuces and downpipes 
Levees 

Groundwacer Remove, concrol, or con
cain mlgracion of concami
naced groundwacer 

Capping 
Groundwacer pumping 
(incercepeor wells) 
Treatment of groundwater 

y Onsite wastes and 
contaminated s o i l 

Remove, contain, t r e a t , or 
dispose of hazardous 
maCerials 

Soil excavaclon 
CransporC 

Disposal 
In-slcu creacment 
Iso la t ion (So l ld l f i ca -
cion/Encapsulaeion) 
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